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ABSTRACT
Isopropyl N(3-chlorophenyl) carbamate (CIPC) and maleic hydra- 
zide (MH) were applied either as foliar spray or as root immersion 
treatments before storage to study sprout inhibition in sweet potatoes 
stored either at room temperature or at 60°F. and the effects of these 
chemicals on the carbohydrate and dry matter contents, the shrinkage 
rate (water loss and loss in solids), the respiration rate, and table 
quality of the roots.
Different concentrations of CIPC applied as a foliar spray to 
Centennial potatoes one month before harvest failed to control sprout­
ing of roots in storage; however, MH applied at 10,200 ppm showed 
partial sprout inhibition in roots stored for 7 months at room tempera­
ture.
Partial control of sprouting was obtained in Centennial, 
Goldrush, and Porto Rico roots stored for 6 months at room tempera­
ture by root immersion treatment with 1% CIPC. Complete control was 
noted at 2% CIPC. No sprouting was shown by Julian roots in treated or 
control samples. Roots of the Centennial and Goldrish varieties, 
treated and control, remained dormant in storage for 7 months at 60°F.
Goldrush roots dipped in a 1% solution of MH showed severe 
shrinkage after 2.5 months of storage at room temperature.
The shrinkage rate for roots treated with CIPC and stored at 
room temperature was higher than that in the control. In roots stored
x
at 60°F. the shrinkage rate for treated and untreated samples was similar. 
The water loss by roots treated with CIPC and stored at room temperature 
was much higher than that of the control. Loss in water by roots stored 
at 60°F. was similar in treated and untreated roots. Solids loss was 
similar for treated and untreated roots up to the third month of storage. 
Then the loss from treated roots increased up to the end of storage at 
room temperature. The loss in water by roots stored at room temperature 
was much greater than the loss in solids, but these losses were similar 
in samples stored at 60°F.
Centennial potatoes treated with 1% MH or 1% CIPC as foliar 
sprays contained less total sugars and sucrose than the control. No 
effect was found on the starch and dry matter percentage. When this 
variety was treated by root immersion in 2% CIPC the roots showed a 
lower content of total sugar, reducing sugar, and starch and a higher 
value for dry matter than the control. Roots treated with 1% CIPC 
showed more total sugar and non-reducing sugar and less reducing sugar 
than the control. No differences were found in the starch or dry matter 
percentages.
Goldrush potatoes treated by root immersion in different concen­
trations of CIPC contained less reducing sugar and more sucrose and dry 
matter than the control. No difference was found in total sugar or 
starch contents (percentage).
In general, the total sugar and sucrose percentages of the roots 
increased gradually at room temperature, except at the fourth month when 
there was a slight decrease in both. However, reducing sugar increased 
constantly during storage while starch decreased gradually.
xi
Baked roots previously treated with CIPC and stored at room
temperature were inferior in color and flavor to the control, while no
effect of the chemical was noted on the texture of baked roots.
The respiration rate of Centennial roots treated with 1% CIPC 
and stored at roooi temperature was slightly lower than the control after 
one month of storage. After two months, the rate for treated and un­
treated lots was similar, but at the third and fourth month the rate for 
treated samples was higher, although,no differences were found at the 
end of storage (6 months). In general, the respiration rate Increased 
during curing, decreased after 1 month of storage, and then increased
gradually and constantly up to the end of storage.
xll
INTRODUCTION
In the Convolvulaceae family there is only one vegetable crop. 
This crop Is the sweet potato (Ipomoea batatas) which has long been a 
very important food crop throughout the tropical, sub-tropical, and at 
least half of the temperate world. Until early in the 20th century most 
of the sweet potatoes in the United States of America were produced for 
home consumption. With the advent of World Warn, however, much atten­
tion was given by scientists to sweet potatoes for the armed forces. 
During this time commercial storage of sweet potatoes came into being, 
and new markets for the southern product were created in the north.
Today the sweet potato is one of the most Important vegetable 
crops in the United States of America, occupying 2,016,900 acres in 
1962. The leading sweet potato states are Louisiana with 55,000, North 
Carolina with 27,000, and Virginia with 21,000 acres (1). Of the 
total production in the United States in 1962, Louisiana produced 25.3 
percent (1).
The annual average planted acreage for Louisiana for the five 
year period 1959-63 was 61,000 acres and for United States 220,200 
acres (53). Louisiana growers planted 52,000 acres in 1964, and the 
total national planting was 186,800 acres (53).
Sprouting of sweet potato roots during prolonged storage is one 
of the main problems facing the sweet potato industry today, especially
2in the portion of the crop which is not stored under the proper condi­
tions. As a result of this early breaking of dormancy (after normal rest) 
tremendous economic losses have been encountered. Extensive growth of 
sprouts of stored sweet potatoes results in severe shrinkage (loss of 
weight). In extreme cases the roots become unmarketable. Thus, a 
method for prolonging dormancy would be highly desirable.
Such a method was discovered by Guthrie (31) in 1938 who found 
that prolonged dormancy of Irish potatoes could be induced by soaking 
the cut base of a portion of a tuber in indoleacetic acid (IAA) solution 
(250 to 1,000 ppm) for one to ten days. Since Guthrie's initial work, 
many workers have investigated the effect of various chemicals in inhib­
iting sprouting of several horticultural crops (4,5^18^19,20,21,22,24, 
25,26,27,34,43,46,49,50,55,56,57,66,69,70,71,72,74,78,84,87,95).
A preliminary test at the Louisiana Agricultural Experiment Sta­
tion had indicated that Isopropyl N (3-chlorophenyl) Carbamate (CIPC) 
applied as a post-harvest dip at a concentration of one percent was 
fairly effective as a sprout inhibitor with sweet potatoes stored for 8 
months at room temperature (49).
In addition to chemical growth regulators, over the past several 
years other methods of sprout inhibition, such as irradiation with radio­
active isotopes, have been used on an experimental basis. However, 
although irradiated potatoes remained sprout free for eighteen months at 
room temperature (83), this method has proven unsatisfactory, as it re­
sults in an increase in black spot of potato tubers (73,83) and a de­
crease in ascorbic acid content at high dosage levels (73).
The present study was undertaken to investigate the possibility
3of inhibiting sprouting in sweet potatoes by means of growth regulating 
chemicals (CIPC and maleic hydrazide (MH)* applied either as a preharvest 
foliar spray or as a root immersion treatment before storage, and to 
determine the effect of these chemicals on certain constituents of the 
roots as well as on sprout production.
REVIEW OF LITERATURE
The literature dealing with the use of chemicals to prevent 
sprouting of sweet potatoes in storage was quite scarce and surprisingly 
incomplete. Therefore, the use of chemicals to prevent sprouting of 
p jme other horticulture crops was reviewed also.
Sprout Inhibition by the Use of Chemicals 
With sweet potatoes, however stored, in clamps or storage.housed} 
it is the early breaking of dormancy that is a great source of trouble 
to the producer or shipper. Extensive growth of sprouts of such stored 
potatoes results in a rapid loss of weight, accompanied by wilting 
(shriveling) and a considerable decrease in marketable value. In this 
respect a method for prolonging dormancy is needed. Such a method was 
discovered by Guthrie (31) when he soaked the cut base of a portion of 
a potato tuber for one to ten days lit IAA solutions (250 to 1,000 ppm). 
Prolonged dormancy was induced. He achieved the ssme result by cutting 
Irish Cobbler potatoes into pieces, each having one eye and weighing 
10 gms, and soaking them for two or more days at 50°F. in a solution 
of the potassium salt of 3-IAA (43).
Denny and others (18,19,20) stored potatoes with paper strips 
that had been saturated with the methyl ester of alpha-naphthalene- 
acetic acid (MENA). One hundred mgs. of the chemical per Kg. of 
potatoes inhibited sprouting quite effectively. The use of 30 mgs. was
4
5less effective. Dutch workers (84) tested a spray treatment with a 2 
percent solution of MENA In 95 percent alcohol. The solution was applied 
In an amount to Bupply 0.35 gm. of MENA per bushel of potatoes, which 
were covered Immediately after treatment to prevent loss of auxin by evap­
oration. The treated potatoes and control samples were stored in clamps. 
This treatment also was highly effective, although it resulted in a higher 
percentage of decayed tubers than that in the untreated controls. This 
was attributed to the moist condition caused by spraying. They, there­
fore, recommended the application of this chemical in the form of a dust.
' Thomas and Riker (87) found that treating potato tubers with MENA at the 
rate of 0,9 gm. per bushel as a spray, as a dust, or impregnated in 
shredded paper, was effective on the Chippewa, Cobbler, Russet Burbank, 
Russet Rural, Red Warba and Triumph varieties. Potatoes treated in 
January and February were kept 2-4 months at 70°F, The treated tubers 
lost some water but were still marketable at the end of the storage 
period, whereas the controls were worthless. They also observed com­
plete inhibition of sprouting for 70 days at 70°F. in the Chippewa, 
Cobbler, Russet Rural, and Triumph varieties from an application of 0.4 
percent MENA (88), Daines and Campbell (15) found that when they 
treated Katahdin potatoes shortly after harvest with a dust application 
of 2/3 - 1 1/3 gms. of MENA per bushel, complete sprout inhibition for 
4 months at 57°-70°F. was obtained, Treated potatoes germinated poorly, 
even at 2 months after planting, and sprouts were abnormal. Ellison 
and Smith (25) applied MENA as a foliar spray at concentrations of 3500 
and 7000 ppm on July 17, August 19, and September 11 to separate plots. 
These potatoes were harvested in November and kept for 70 days at 50°F.
6It was found that the July application reduced both yield and specific 
gravity, evidently by injuring the plants, although sprouting in storage 
was controlled most effectively. The August and September applications 
did not affect yidU. From the August application, tubers sprouted only 
about half as much as did the controls, but no inhibition was associated 
with the September application. Ellison and Cunningham (27) observed 
that potatoes treated with the MENA compound were infected unusually 
early by Fusarium. Later the control tubers stored under the same con­
ditions also became infected. In Green Mountain potatoes treated with 
MENA at 1 gm. per bushel and kept at 60-70°F, the first month and at 
50-60°F. about 4 months, with a relative humidity 80-90. percent, satis­
factory control of sprouting was obtained. After artificial inoculation 
of tubers with Fusarium sambuclnum. the percent of infection was signi­
ficantly higher in MENA-treated tubers than in control samples. In 
Katahdin potatoes tteated with MENA at the rate of 1 gm. per bushel and 
stored 3-4 weeks at 50-60°F. and 3 months at 35-45°F. with 80 percent 
relative humidity, sprouting was almost completely controlled. Again, 
however, the percent of Fusarium-infected tubers was higher than in the 
Controls. Others(5) applied 2, 3, 5., 6-Tetrachloronitrobenzene (TCNB) at 
harvest time at the rate of approximately 125 gms. per bushel of potatoes. 
The tubers were firm and dry after 5 months of storage, showed no decay 
from Fusarium coeruleum. and had not sprouted excessively.
Ellison and Smith (26) found a foliar spray of 2, 4, 5-trichloro- 
phenoxyacetic acid (2, 4, 5-T) at 50 ppm more inhibitory to sprout pro­
duction in the Sebago potato than naphthaleneacetlc acid (NAA) at 3000 
ppm. When the two chemicals were applied to potatoes in storage NAA
7gave slightly better results.
British workers (72) reported that the synthetic compound iao- 
propylphenylcarbamate (IFC) is much more efficient in suppressing potato 
sprouting in storage than MENA. They reported that extensive field and 
laboratory trials with thirteen varieties of potatoes showed that £his 
compound in a 1 percent mixture with an inert dust carrier applied at 
the rate of 2.68 gms. per kg, of tubers, gave complete sprout inhibition^ 
Four times this rate of application of MENA still allowed considerable 
sprouting in some varieties. Unfortunately, this chemical (IFC) has one' 
disadvantage not shown by MENA, an increase in the susceptibility of the 
tuber to skin spot (Oosnora nustulaus) (86).
Downle (22) used IFC as a 2 percent dust (37 gms. per bushel of 
potatoes). The treatment kept several potato varieties completely free 
of sprouts for 5 months at 70°F. and reduced weight losses to a minimum. 
There were no undesirable effects on appearance and cooking quality, and 
treated tubers were marketable as No. 1 grade after removal from storage. 
Edwards (24) found that 1 percent IPC dust when applied to the Sebago 
variety completely inhibited sprouting for 6 months. This treatment pro­
duced no undesirable effect on cooking quality or appearance of the 
tubers. Mattingley and Downey (57) reported that IPC applied as a 2.4 
percent dust inhibited sprouting of tubers of all varieties grown in 
Victoria, Australia, and decreased loss of weight. Controls had sprouts 
about 6-9 inches long and had undergone loss of weight about twice that 
of treated samples. Dettweller (21) observed that a 5 percent dust of 
IPC gave almost complete inhibition of potato sprouting for 3-4 months.
In 1952 Marth and Schultz (56) first reported CIFC to be an
8effective sprout inhibitor for potatoes in storage. They found that this 
compound was the most effective of the several chemicals tested and gave 
better results than IPC, These authors found that CIPC applied as a 1 
percent dust in talc was extremely effective as a sprout inhibitor. The 
condition under which the chemical was applied strongly influenced the 
sprout inhibiting response. Only half as much of the chemical was re­
quired when the tubers were stored at low temperature (4Q-50°F.) as that 
at a higher temperature (70-75°F.). Marth and Schultz (56) found in a 
preliminary field experiment in which CIPC was used as a foliar spray on 
potatoes that this compound was not effective in retarding sprout devel­
opment of the tubers in storage. Apparently it was not absorbed or 
translocated as in the case of 2, 4, 5-T and MH. Sawyer and Dallyn (74) 
applied vaporized MENA and CIPC to non-dormant Katahdin tubers. CIPC 
proved to be a stronger sprout inhibitor than MENA, producing excellent 
results at 1/4 gram per bushel. The sprouting results were noted in 
samples after 44 days at 70°F. storage, and after 84 days at 50°F. CIPC 
has shown considerable promise as a sprout inhibitor for potato tubers 
and has given excellent sprout control for periods ranging up to one 
year (33,41,42,74).
A preliminary test at the Louisiana Agricultural Experiment Sta­
tion had indicated that CIPC applied as a post-harvest dip at a concen­
tration of 1 percent was fairly effective as a sprout inhibitor with 
sweet potatoes stored for 8 months at room temperature (49).
Anderson, Linder and Mitchell (4) found that CIPC end related 
carbamates evaporate very rapidly when small amounts are exposed to room 
temperature, with apparently no appreciable amount of the chemicals
9being left on the treated surface.
Marshall and Smith (55) reported that MH dissolved in a water 
solution at 2500 ppm failed to inhibit sprouting of Green Mountain tubers 
immersed in it for short periods of time. However, when toothpicks im­
pregnated with MH were Inserted into tubers subsequent sprout inhibition 
was almost complete. Paterson et al. (69) found that foliar applica­
tions of MH at 2,500 ppm made 2 to 6 weeks before harvest prevented 
sprouting of potatoes held^for 8 months in storage at 57°F. Kennedy and 
Smith (50) reported that MH applied at 10t 100, and 1,000 ppm at four 
stages of growth to Sebago potatoes showed retardation of sprout growth 
in subsequent storage at 50°F, from only the highest concentration. 
Wittwer and Sharma (95) stated that MH completely Inhibited sprouting of 
onions in storage for one month at 35°F. and for 5 additional months at 
55°F., when applied at a concentration of 2500 ppm one week before the 
tops were down. There was a significant reduction in sprouting accom­
panied by a reduction in storage rot after five months of storage when 
500 ppm had been applied. Bulbs from plants treated with 2500 ppm MH 
showed normal internal structure with no effect on flavor, color or odor. 
Wittwer et al. (96) found that MH applied at 2500 ppm as a foliar spray 
to carrots 4 days before harvest effectively inhibited Bprouting for 3 
months of storage at 50°F. Tests showed no significant change in com­
position of the carrots due to the chemical. Partial sprout inhibition 
was secured also at 500 ppm of the chemical. Wittwer and Hansen (97) 
stated that preharvest foliar sprays of 2500 ppm of MH to sugar beets 
resulted in complete checking of sprouts and root growth.
Simons et al. (78) reported that the use of MH at 500 and 2500
10
ppm, MENA at 500 and 1750 ppm, and 2, 4, 5-T at 50 and 175 ppm applied 
as preharvest foliar sprays failed to cause any strongly inhibitory 
effects on sprout production of two sweet potato varieties during storage, 
(Maryland Golden and Porto Rico). A similar response was reported by 
these same workers when they dipped sweet potato roots in solutions of 
MH at 500 and 2500 ppm, MENA at 50 and 250 ppm, and 2,4, 5-T at 10 and 
50 ppm.
Isbell (46) reported that limited tests indicated that the use 
of "Barsprout" (a dust containing the methyl ester of NAA at 2.2 per­
cent) or "Sprout Inhibitor" (a dust of methyl 1-naphthaleneacetate at 
2.2 percent) applied to sweet potato roots appeared to delay sprout 
growth in the Porto Rico and Triumph varieties. Moore (66) stated that 
sweet potato sprouting was apparently unaffected by concentrations of 
600 or 2400 ppm. of MH applied as a foliar spray. Hammett (34) found 
that sodium naphthalene acetate at 1500 and 3000 ppm, 2, 4, 5-T at 150 
and 300 ppm, or MH at 1500 and 2500 ppm applied as a foliar spray 20 
days before harvest, did not have a strongly inhibitory effect on sprout 
production by Unit I Porto Rico sweet potatoes in storage. He obtained 
the same result by applying MENA at 0.5 gram and 1 gram per bushel,
2, 4, 5-T at 0.5 gram and 1 gram per bushel, and MH at 1500 and 2500
ppm, as root immersion treatments before storage. MH showed some pro­
mise as a post-harvest treatment in this test. Paterson et al. (70) 
treated Porto Rico sweet potatoes by inserting toothpicks impregnated 
with the 30 percent diethanolamine salt of MH at concentrations 0, 1000, 
2000, 4000, 8000, and 16000 ppm. They found that there was a highly
significant reduction in the total number of sprouts produced per root
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treated at 8,000 or 16,000 ppm compared to those treated with the four 
lower concentrations of MH, There were no significant differences due 
to treatment among the four lowest or between the two highest concentra­
tions of the chemical. Paterson (71) conducted another experiment using 
MH at 2000, 4000, 8000 and 16,000 ppm applied as foliar sprays to Porto 
Rico sweet potatoes one month before harvest. Except for the lowest 
concentration these treatments gave highly significant reductions in 
slip production by roots bedded after storage. The use of 2000 ppm re­
sulted in a loss of proximal dominance along the sweet potato root, 
accompanied by normal slip production. With the Goldrush variety a 
foliar spray of 2000 ppm MH resulted in a significant increase in both 
early and late slip production. Highly significant reductions in slip 
production followed the use of an 8000 ppm spray. Hernandez et al. (43) 
used several chemicals as a preharvest foliar spray on Goldrush sweet 
potatoes in a vine killer experiment. The chemicals were applied 10 
days before harvest, CIPC at the rate of 1.88 pounds per acre, and MH 
at rates of 1/2, 1 and 2 pounds per acre. There was no injury to the 
roots resulting from any of the chemical treatments. During a 10 month 
storage period at 60°F. none of the roots developed any sprouts.
•Vif
Carbohydrate Content and Weight Loss as Affected by 
Growth Regulating Substances
Mead and Kuhn (59) in a study of the carbohydrate metabolism of 
corn plants grown under green house conditions and treated with CIPC at 
0, 2, 4 and 8 pounds per acre applied as a pre-emergence spray in acetone 
showed that the plants which were treated with CIPC and which showed 
definite injury were found to have highly significant increases in reducing,
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non-reducing, and total sugars. The plants treated with CIPC also showed 
slightly higher levels of polysacchrides than did the untreated ones.
The CIPC, treated but apparently uninjured plants, showed no significant 
increase in reducing substances over the untreated control. The 8 pound 
rate did, however, show a slight increase, even though the plants showed 
no signs of injury. In another experiment Meade (60) planted soybean 
seeds in the greenhouse, and the soil surface was sprayed with CIPC in 
acetone. Rates of 4 and 8 pounds of CIPC per acre were used. Initial 
watering was from above to insure movement of CIPC into the soil. The 
4 pound rate caused no significant change in any of the carbohydrate 
fractions in the plants. The 8 pound rate caused severe stunting of 
plants accompanied by an increase of 35 percent in reducing sugars in 
the leaves of stunted plants over the check and a 60 percent increase in 
the stems. The non-reducing sugars of the leaves from plants that had 
received the 8 pound soil treatment were 14 times greater than that in the 
check. Total sugars of the leaves from treated plots showed an increase 
of 90 percent over the check,
Hernandez et al. (43) stated that CIPC at 4 pounds per acre and 
MH at 1/2, 1 and 2 pounds per acre applied 10 days before harvest sb a 
foliar spray on Goldrush sweet potatoes had no appreciable effect on the 
dry matter, carotene or total sugar contents of roots at harvest time or 
at 10 months after harvest (stored at 60°F.).
Paterson (71) found that treatments with MH (4000, 8000, and 
16000 ppm) applied as a foliar spray to Porto Rico sweet potatoes one 
month before harvest had no significant effect on dry matter, ascorbic 
acid, or starch in the roots during a 4 month storage period at 60°F.
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Mitchell et al, (64) found that the percentage, of starch and 
dextrin In bean leaves sprayed with NAA emulsion (1 percent) and placed 
in darkness decreased more rapidly than did that of control leaves. 
Noticeable differences, however, were not apparent for several hours 
after treatment. The percentage of sugar in leaves sprayed with the 
chemical and placed in darkness increased during that period following 
treatment when starch digestion was most rapid, but later decreased as 
the starch reserve was depleted, finally reaching a value approximately 
equal to that of untreated leaves. The same author and others (65) 
sprayed attached bean leaves with IAA, NAA, indolebutyric acid (IBA), 
indolepropionic acid (IPA), and naphthoxyacetic acid (NOA). These 
applications resulted in a marked increase in the rate of starch diges­
tion. Phenylacetlc acid resulted in only a slight increase, while 
naphthalene acetamide had no noticeable effect. Treatment of relatively 
old and mature leaves with these various chemicals either failed to 
stimulate, or inhibited to some extent, the hydrolysis of starch during 
a 12 hour period of darkness following treatment. Application of these 
chemicals did not result in a noticeable increase in the rate of starch 
digestion in leaves kept at 62-64 or at 90-92°F., but was effective in 
those kept at 74-76°F. The sugar content of leaves kept in darkness 
increased appreciably for an extended period of time following treatment 
with IAA.
Ellison and Smith (25) treated potatoes with MENA as a foliar 
spray at concentrations of 3500 and 7000 ppm. Tubers were also treated 
after harvest and all samples were stored for 180 days at 40°F. They 
concluded that treated tubers contained significantly less reducing
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sugars than the controls. They observed also that the earlier the treat­
ment was applied the lower the concentration of reducing sugar in the 
tubers.
Paterson et al, (69) found that a foliar application of MH at 
2500 ppm made 2 to 6 weeks before harvest increased the sucrose content 
of potato tubers, and also reduced loss of sucrose during storage of the 
potatoes for 8 months at 57°F. They stated that both the cooking quality 
of potatoes and the color of potato chips was improved because of the 
ability to hold the potatoes successfully at this favorable and rela­
tively high temperature.
Wittwer and Hansen (97) observed that pre-harvest foliar sprays 
of MH at 2500 ppm to sugar beets resulted in no adverse effect on yield, 
size, or sugar content of the beets. Temperature studies of these beets 
placed in large storage piles for 35 days showed treated beets to be 
several degrees cooler than controls. Further, untreated beets lost 13 
percent of the total original sugar, whereas treated beets showed less 
than 1 percent loss.
Hammett (34) used sodium naphthalene acetamide at 1500 and 3000 
ppm, 2,4,5-T at 150 and 300 ppm, and MH at 1500 and 2500 ppm as foliar 
sprays on sweet potatoes 20 days before harvest. MENA, at 0.5 gram and 1 
gram per bushel, 2,4,5-T at 0.5 gram and 1 gram per bushel, and MH at 
1500 and 2500 ppm were applied also as post-harvest treatments before 
storing the roots. He found that none of the foliar spray treatments 
reduced the amount of weight loss in storage, but rather tended to in­
crease the loss. Of the root treatments, MENA had no apparent effect,
while MH at both concentrations slightly reduced weight loss by the roots 
in storage.
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Dedolph et al. (17) applied N^-benzylamlnopurine as a post-har- 
vest dip at 10 ppm to freshly-harvested broccoli. They found that the 
chemical maintained the appearance, extended the duration of visual 
market acceptability, retained the green color, and reduced the weight 
loss of the product.
Metabolic Effects of CIPC
Regarding the mode of action of CIPC, it has been reported that 
the chemical causes injury to potato tissue, indicated by an increase in 
ion leakage when compared with control samples (13), and as an inhibition 
of periderm development (13,42). Hendel (42) reported that CIPC prevented 
cell division just below the cut surface of a potato, although the cells 
were enlarged abnormally. Audia (13) shewed that periderm development 
was completely inhibited in slices of potato tissue treated with suspen­
sions of 600 ppm CIPC. Scott and Struckmeyer (76) found that this chemi­
cal caused an apparent inhibition of mitosis and an enlargement of cells 
near the root apex in squash and cucumber. Ivens and Blackman (47) 
pointed out that mitotic abnormalities in plant meristematic tissues, after 
treatment with ethyl phenylcarbamate, are the result of either inhibition 
of development of the spindle or of its disorganization.
Audia at al. (7) reported that suberin and periderm developed 
normally on all potato slices treated with 5 ppm of CIPC. At 25 ppm of 
the chemical periderm development was retarded, while at 50 ppm or above 
periderm development was almost completely inhibited. Retardation of 
development of suberin was also noted in some slices treated at the 
higher concentrations of the chemical.
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Carbohydrate Content and Weight Loss as Affected by 
Storage Temperature and Time
In early experimental work Harrington (37), Shiver (77) and 
Hasselbring, and Hawkins (38,40) reported that during the storage period 
there is an increase in sugar accompanying a decrease in the starch con­
tent of sweet potato roots. Hopkins and Phillips (45) conducted an 
experiment to show the physiological and chemical changes in sweet 
potatoes of the Triumph variety at storage temperatures of 50, 55, 60,
65 and 70°F. They found that the percentage of reducing sugars was low 
and remarkably constant in all cases throughout the storage period. The 
percentage of sucrose in the freshly-harvested roots was about 2.5 per­
cent, During curing sucrose increased in a regular fashion to 3.3 per­
cent. When roots were placed at the various storage temperatures, 
sucrose continued to increase in the samples held at 50 and 55°F. and to 
decrease at 60, 65 and 70°F. Webb (92) determined total soluble solids, 
sugars, and dry matter contents in the roots of 10 varieties and seed­
lings of sweet potatoes at the end of a 5 month storage period at 68 to 
72°F, He found that for all the varieties combined, percentage dry 
matter increased rapidly during the first 7 days of curing and remained 
practically constant during the remaining period. Total sugars increased 
rapidly during the entire curing period and remained practically constant 
during the remaining period. Loss In fresh weight was rapid during the 
curing period and gradual during the subsequent storage period. Barham 
and Wagner (8) in their studies on sweet potato storage stated that under 
normal curing conditions, the total sugar content increased gradually up 
to the fourth week of storage, decreased to the ninth week, and increased
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again to the sixteenth week. Non-reducing sugars Increased continu­
ously to the eleventh week, while the reducing sugars Increased to the 
fourth week and then decreased in a regular manner to the sixteenth week. 
Blackwell and Scott (12) found that the amount of weight loss in Maryland 
Golden sweet potatoes was greater as the storage temperature was increased 
from 55 to 83°F. They also Indicated that percentage dry matter was not 
appreciably affected by storage temperature, but there was some reduction 
in the dry matter content of the roots at all temperatures with duration 
of the storage period. On the other hand, there was a marked decrease in 
starch content and a corresponding Increase of total sugars of roots 
stored at 48 and 55°F. There were slight decreases in the starch content 
and Increases in total sugars at the higher storage temperatures. Also, 
there were initially slight increases in the reducing sugar content of 
roots stored at 48 and 55°F. followed by slight decreases. In roots 
stored at the higher temperatures there was a marked reduction in the 
percent reducing sugars. Morris and Mann (68) conducted an experiment 
using the Porto Rico, Hawaiian, and Yellow Jersey sweet potato varie­
ties. They stated that dry matter content, as percentage of fresh 
weight, showed little change from time of harvest to the end of the 
storage period (5 months) at 60-70°F. The same authors found that 
total sugars, determined as percentage of fresh weight at the time of 
sampling, approximately doubled from harvest time to mid-storage in all 
three varieties. Cadiz (10) conducted an experiment using the Unit I 
Porto Rico and Goldrush sweet potato varieties. He stated that the dry 
matter and starch contents decreased with age in storage, while the total 
and non-reducing sugars increased regardless of storage temperature, root
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size, or root portion. He also found that the degree of these changes 
was less pronounced at 60°F. than at an unusually high temperature 
(85°F. £ 10) or at room temperature (70°F.). Sistrunk et al. (79) re­
ported that a 60°F. storage temperature had an effect on carbohydrates 
changes In the Unit I Porto Rico, Goldrush, and Earlyport sweet potato 
varieties. There was a small Increase in the reducing sugar content in 
all varieties throughout the storage period, being markedly higher in 
Goldrush than the other varieties, and a larger increase in non-reducing 
sugar. Also, an accumulation of total sugar occurred. Scott and 
Matthews (75) stated that distinct varietal differences were found at 
the time of harvest and during the storage period (5 months at 57°F.) 
in dry matter, starch and sugar content of sweet potato roots. The 
starch content of the roots decreased during the entire storage period. 
The sugar content increased during curing and the first two months of 
storage, decreasing slightly during the final period of storage. The 
dry matter loss after six months of storage was 18 percent of the 
amount present at harvest time. Kushman and Deonier (51) found that 
sweet potato roots stored continuously at 70°F. did not keep quite as 
well as those stored at 60°F., but produced more plants upon bedding. 
Roots stored continuously at 50°F. did not have good keeping, culinary, 
or plant-producing qualities. Such roots developed high respiration 
rates and accumulated more CO2 and sugars than comparable roots stored 
at 60 or 70°F. Whiteman and Wright (94) conducted an experiment with 
different varieties of sweet potato roots. They found that decay and 
internal discoloration were less in those stored at 55 and 60°F. than 
in those held at either 50 or 70°F. The color and flavor of the cooked
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roots were more desirable in the lots stored at 55 and 60°F. McCombs 
and Pope (58) showed that Porto Rico sweet potatoes stored satisfactorily 
from November through the following June at 55 or 60°F. At the lower 
temperature the total sugar content was higher and the weight losses were 
less.
Weight losses for Porto Rico roots or selections from this 
variety have been reported to be approximately 10 to 15 percent when 
stored for periods of four to six months at 70-80°F. (29,54,62). The 
dry matter content (percentage) appears to remain fairly constant through­
out the storage period (29,93); however, Miller et al. (62,63) reported a 
gradual decrease in the percent of dry matter of several varieties stored 
from November until the following July. Ezell et al. (29) conducted a 
storage experiment on fotr varieties of sweet potatoes. They found that 
the losses in weight, in general, were greatest at the two extremes of 
the storage temperature range, 50 and 70°F. The least loss occurred at 
60°F., and the loss in the 55°F. lots was intermediate.
Evidently, loss of weight of Irish potato tubers in storage due 
to respiration is very small as compared to the loss in weight caused 
by evaporation of water, as Smith (80) found that in common storage 
during a seven month period shrinkage as a result of respiration was 
only .51 percent whereas shrinkage due to water loss was 5.71 percent.
Respiration Rate as Affected by Growth Regulating 
Substances and Storage
Eberts et al, (23) observed that the respiratory rate of slices
of tomato stem tissue was reduced to 40-48 percent, and that of crown
gall tissue to 50-62 percent of the control values by an application of 
.001 M IAA.
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Southwick and Lachman (82) applied MH (100-1000 ppm) to the stem 
end of tomato fruits. They found that the rate of respiration was inhib­
ited by all treatments. No correlation appeared between the degree of 
inhibition and the concentration of the chemical absorbed. Smock et al. 
(81) in orchard spraying experiments surmised that MH may not only be 
capable of eliminating or reducing the ripening effect of NAA and 2,4,5- 
trichlorophenoxypropionic acid (2,4,5-TP) but also of retarding the 
respiration rate of apples which were not sprayed with these chemicals.
Ward (91) treated potato tubers of the Bliss Triumph variety 
with ethylene chlorhydrin. The greatest difference he found between the 
respiratory rates of treated and untreated tubers at 70°F. was at the 
close of the first interval (24 hours). These differences narrowed 
rapidly during the next 4 days. At the end of 10 days there was no 
significant difference between the two lots at this temperature. At 90 
and 95°F. the respiratory rates for the treated tubers rose slightly 
with the second interval (24 hours), after which a fairly constant level 
was maintained far above that for the untreated tubers at the same 
temperatures. From these trends it was evident that the rate of respira­
tion was affected more by the chemical treatment than by temperature dif­
ferences over the range studied.
Vota and Dewey (90) reported that post-harvest applications of
2,4,5-T (200 ppm) and ethylene (20-30ppm) at 70°F. were effective in 
accelerating the rate of respiration of pre-climacteric Bartlett pears.
Hansen (36) stated that 2,4-dichlorophenoxyacetic acid (2,4-D) 
applied as a solution in 1 percent carbowax has been shown to stimulate 
the respiration rate of harvested Bartlett pears by 30 percent, and to
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Increase the ethylene production by 3-5 times. Allen (3) determined 
respiration rates for different lots of Bartlett pears harvested from 
trees sprayed with (a) NAA, 10-50 ppm, (b) 2,4-D, 1-5 ppm, (c) para- 
chlorophenoxyacatic acid (PGA), 20-50 ppm, (d) 2,4,5-T, 20-50 ppm, and 
(e) 2,4,5-TP, 15-100 ppm. He found that at ripening temperatures 
(68-70°F.) the respiration level of such sprayed fruit was slightly 
higher than that of unsprayed ones. Pears sprayed with PCA at 200 and 
500 ppm showed rapid respiration and ripening rates. Also, 2,4,5-TP 
at 15 ppm and 2,4,5-T at 20 ppm treated pears had a higher respiration 
level during ripening than those unsprayed. A comparison of 2,4,5-TP 
and 2,4,5-T at several different concentrations showed that a greater 
respiration rate and more rapid ripening resulted from the use of the 
former.
Catlin and Maxie (11) measured the respiration and growth rates 
of Tilton apricot fruits from shortly after fruit set until maturity. 
They studied the respiratory and growth responses of the fruit to
2,4,5-T (75-100 ppm) applied to the trees at pit-hardening time. It 
was found that the respiration rate of treated fruit, measured 24 hours 
after harvest, was lower than that of the control. This was detectable 
one day after treatment. When measurements were started within one to 
six hours of picking, respiration rates were higher in treated fruit 
than in the controls. A greater rate of drift in the treated fruit 
accounta for its lower rate when measured 24 hours after removal from 
the tree.
Dedolph et al. (16) applied N®-benzylamlnopurine at 10 ppm as 
a post-harvest dip to freshly-harvested broccoli. They found a reduc­
tion in the respiration rate for treated broccoli under several
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temperature conditions (4,10,15 and 21°C.). Significant reductions also 
occurred in respiration with treated broccoli at 30°C. The same authors 
and Gilbert (17) treated freshly-harvested asparagus spears with N®- 
benzyladenine and stored them in the dark at 21°C. for 136 hours. They 
found that treated spears showed a lower respiration rate, as measured 
by CO2 evolution, than non-treated spears. Associated with the lower 
respriation rate were proportional decreases in weight loss.
Emmert and Southwick (28) conducted studies of harvested tomato 
fruit treated with 2,4-D and MENA (1000-2000 ppm). They reported that 
fruit treated with 2,4-D at 1000 ppm showed a respiration pattern gen­
erally similar to that of the control samples. Fruit treated with the 
2000 ppm of 2,4-D also showed little difference in respiration rate from 
the checks. No consistent effect was noted for MENA.
Hopkins (44) stated that wounding of harvested potatoes stimu­
lated sugar formation, and the increase in sugar was accompanied by a 
rise in the respiratory rate. This increase in sugar was thought to be 
associated with activities leading to callus formation. He also pointed 
out that because of other factors the curves for respiration and sugar 
content may not be exactly parallel. Miller (61) reported that the in­
crease in respiration rate following wounding of potatoes is probably 
due to the escape of the gas that has accumulated in the intercellular 
spaces of the tissues, or to the acceleration of the gaseous exchange 
between the tissues and the surrounding air. Johnstone (48) also noted 
that such an increase was largely due to mechanically facilitating the 
exchange of gases, rather than to direct wound stimulation.
Hans (35) stated that no correlation could be found between re­
spiration rates of different vegetables and their glucose content or
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carbohydrate reserve. In general, the respiration rate declined gradually 
with time at all storage temperatures. He stated that this decline may be 
attributed to the effect of the law of mass action or to a general aging 
effect.
Hasselbring and Hawkins (39) concluded that n<j general correlation 
existed between the total sugar content of the sweet potato in storage 
and its respiratory activity. A simultaneous decrease in the reducing- 
sugar content and the respiratory activity of roots indicated a correla­
tion between these variables, but seasonal changes and environmental 
conditions to which the sweet potatoes had been previously subjected 
tended to obscure any such correlation. Experiments with wounded roots 
Indicated that the total sugar content was not the limiting or control­
ling factor in the respiration rate of the sweet potato. It was pointed 
out that the reducing sugars are the immediate source of respiratory 
material (39). Cane sugar (sucrose) was relatively stable in the sweet 
potato, and when once formed it did not appear to be readily utilized 
in the process of respiration while starch and other carbohydrates were 
present in abundance (39).
Lewis and Morris (52) stored eleven varieties of sweet potatoes 
at 50 and 59°F. Porto Rico was also stored at 41°F. They found that 
during the early part of the storage period the respiration rate for each 
variety was lower at 50°F. than at 59°F. However, the rate at 50°F. in­
creased rapidly and soon exceeded that at 59°F. Blackwell and Scott (12) 
found that the rate of respiration in Maryland Golden sweet potatoes was 
greater as the storage temperature increased from 55 to 83°F,
MATERIALS AMD METHODS
Eight experiments were conducted through the 1962-1965 seasons. 
The sweet potatoes used in seven o£ these experiments were grown at The 
Idlewild Experimental Station, Clinton, Louisiana. Those for the eighth 
experiment were grown at The Sweet Potato Research Center at Chase, 
Louisiana. The soils used for the production of these crops are of the 
Loessial Hill (Idlewild) and Mississippi River Terrace (Chase) origin. 
Conventional cultural methods were followed in producing the potatoes 
for subsequent storage experiments. The eight experiments were as fol­
lows:
1962-1963
A. Foliar spray at 34 days before harvest with:
a. Isopropyl N(3-chlorophenyl) carbamate (CIPC) at
12,000 ppm.
b. Maleic Hydrazide (MH) at 10,200 ppm.
B. Post-harvest dip after Curing with;
a. CIPC at concentrations of 0, 1, 2, 3 and 4 percent.
b. MH at concentrations of 0, and 1 percent.
1963-1964
A. Foliar spray at 28 days before harvest with CIPC at con­
centrations of 0, 1,000, 10,000 and 20,000 ppm.
B, Post-harvest dip after curing with CIPC at concentrations 
of 0, 1 and 2 percent for shrinkage determinations.
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C. Post-harvest dip after curing with CIPC at concentrations
of 0, 1, and 2 percent for carbohydrate and cooking quality
tests*
1964-1965
A. Post-harvest dip after curing with CIPC at concentrations 
of 0 and 1 percent for shrinkage and respiration deter­
minations .
B. Post-harvest dip after curing with CIPC at concentrations
of 0 and 1 percent for carbohydrate and cooking quality
tests.
C. Post-harvest dip after curing with CIPC at concentrations 
of 0f 1, 2, and 3 percent.
Immediately after harvest the sweet potato roots were trans­
ported to the Horticulture building at Baton Rouge, Louisiana, where they 
were washed and graded, and off-slze and misshapen roots were discarded.
The roots were then cured for ten days and stored, either at room 
temperature or at 60°F.
Observations were made and photographs were taken of root samples 
at intervals during storage to shew the degree of sprouting and general 
appearance. In addition, the carbohydrate (reducing, non-reducing, total 
sugars, and starch) and dry matter contents were determined. The shrink­
age rate of the roots was also studied in terms of water loss as well as 
loss in dry matter. The respiration rate of representative roots from 
each treatment was measured, and appropriate samples were prepared and 
used in organoleptic evaluations.
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Determination of Carbohydrate Content
Preparation of samples;
Ten sweet potato roots were chosen at random from each replica­
tion at the time of sampling (except In 1964-1965 when fifteen roots were 
chosen). Each root was divided longitudinally, with one half being dis­
carded. The ten halves were ground into pulp, using a power-driven meat 
grinder with a 4.5 mm selve. The pulp was homogenized by use of an 
electrical mixer. The first sample (10 grams) was taken for dry matter 
determination. A second sample of twenty grams of the pulp was weighed 
into a 250 ml. Erlenmeyer flask. Eighty ml. of 95 percent ethyl alcohol 
were added. Samples were boiled for ten minutes to Inactivate enzymes. 
Flasks were then allowed to cool to room temperature and were stored at 
32°F. for use in subsequent analysis.
At the time of analysis, samples thus preserved in alcohol were 
filtered through Whatman No. 2 paper into a 250 ml.. Erlenmeyer flask. The 
residue was carefully washed with 80 percent ethyl alcohol to remove any 
sugars present. The residue left on the filter paper was used for starch 
determination, and the filtrate was used in reducing, non-reducing, and 
total sugar measurements.
Determination of reducing sugar;
The filtrate was boiled on a hot plate at low temperature to 
evaporate the alcohol. Fifty ml. of distilled water was added during 
this process to prevent drying out of the sample. After complete alco­
hol evaporation, the flask was allowed to cool to room temperature, and 
the sample was treated with 2 ml. of a saturated solution of neutral
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lead acetate. The excess lead acetate was removed by adding 5 ml. of a 
20 percent disodium phosphate solution. After the addition of about two 
grams of Norlte decolorizing charcoal, the mixture was allowed to stand 
with frequent shaking for 30 minutes. The contents were then filtered 
through Whatman No. 12 fluted paper into a 100 ml. volumetric flask.
The flask was made up to volume with distilled water. Dilutions were 
made if needed in some samples, depending on the concentration of sugars 
in the sample and the capacity of the measuring apparatus. A 2 ml. 
aliquot was pipetted into a 50 ml. test tube, and 25 ml, of the reagent 
alkaline ferricyanlde was added from a 100 ml. buret. Blanks were in­
cluded using 2 ml. of distilled water. The tubes were placed in a wire 
basket (12 in a time) and set into gently boiling water in such a manner 
that the contents were immersed to approximately two thirds of their 
depth. Heating was maintained for exactly 10 minutes and the basket was 
then quickly immersed in a beaker of tap water. A stream of tap water 
was run continuously into the beaker for approximately 10 minutes. The 
condensed water which collected in the necks of the tubes was mixed with 
the contents of the tubes by gently shaking them. The light transmit­
tance of the samples was then determined, using a Beckman model B 
spectrophotometer set at 100 percent with distilled water, on sensitivity 
2 and wave length 420 mu.. After the spectrophotometer value was obtained, 
the weight in milligrams of glucose in the sample was determined .directly 
from a standard curve as outlined in the method for determining sugar by 
Morrell and Forsee (30,67).
Determination of total sugar:
The same procedure as that described above was used, except that
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three drops of 1 percent invertase was added to the 2 ml. aliquot and 
the sample was held for two hours at roam temperature in order to con­
vert the non-reducing fraction present to reducing sugar also before 
light transmission values were obtained.
Determination of sucrose:
This fraction was determined by subtracting the percentage of 
reducing sugar originally present from the percentage of total sugar 
present in the sample.
Determination of starch:
The residue left on the filter paper was dried by spreading the 
paper on paper towels. The residue was then transferred to the original
250 ml. Erlenmeyer flask (storage container) using fifty ml. of distilled
water to rid the filter paper of any plant tissue. Ten ml. of 6N hydro­
chloric acid were added. The samples were placed on an electrical hot­
plate at low temperature for three hours to complete the starch hydrolysis. 
The flasks were allowed to cool to room temperature. Ten ml. of 6N sodium 
hydroxide were added to neutralize the acid. After shaking the flasks 
several times, the samples were filtered through Whatman No. 12 fluted 
paper into 200 ml. volumetric flasks. The residue was discarded, and the 
filtrate was completed to volume, using distilled water. Five ml. ali­
quots were pipetted in 250 ml. Erlenmeyer flasks. Fifty ml. of distilled
water were added. The content was clarified by adding 2 ml. of lead
acetate and 5 ml. of disodium phosphate solution. The subsequent proce­
dure was identical to that described above for reducing sugars. The 
percentage of glucose obtained in this determination was multiplied by
29
0.90 to determine the percentage of starch in accordance with previous 
workers (6), .
Procedure for calibrating a standard curve for sugar content;
A solution containing 1 mg. of glucose per ml. was prepared by 
dissolving 2.00 grams Of the sugar in water to.a Volume of 2000 r.il.
In order to obtain a series of 16 samples, aliquots containing from 0.1
to 1.6 mg. of sugar, volumes of 5, 10, 15, 20, 25, etc., to 80 ml. were
diluted to 100 ml. Two ml. aliquots were pipetted into 50 ml. test 
tubes, and 25 ml. of the reagent alkaline ferricyanide were added. The
subsequent procedure was identical to that described above for reducing
sugars.
Determination of Shrinkage Rate
Total loss;
At harvest time twenty roots were chosen at random from the 
entire experimental lot and weighed individually, after giving each root 
a number. These roots were then placed in the curing room and weighed 
again after curing. The difference between the two weights represents 
the total loss during curing. After the curing period, all of the re­
maining roots were divided into two groups. The roots of the first 
group were treated by dipping them in a known concentration of CIPC solu­
tion, whereas those of the second group were used as a Control. Each 
root from the two groups was given a number and weighed individually. A 
record was made of the weight of each individual root. The potatoes
'j ' ' * • *
were then stored, either at room temperature or at 60°F. During the
• t
storage period, at monthly Intervals, 20 roots were selected at random
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from each treatment and weighed Individually. By subtracting this value 
from the original weights of these roots after curing, the total loss of 
each root during storage was measured.
Dry matter loss:
A representative sample (20 roots, each of which constituted a 
replicate) was used at harvest time to establish the dry matter content 
of the potatoes. After curing, the dry matter content was determined in 
the same roots which were used for determination df total loss. This 
was accomplished by making a transverse section in the middle of the root 
using a cork borer. The section was weighed accurately to the fbdrth 
decimal (gms.) in a flat tin drying dish. The samples were dried at 
80°C. for 24 hours, placed in a dissicator for 30 minutes and reweighed. 
Resulting values were used to calculate the dry matter content of the 
roots at the time of sampling and, by subtraction, the amount lost during 
the preceding storage period.
Water loss:
By Subtracting the loss in dry matter from the total loss during 
a given interval of storage, the amount of water loss during this same 
period was determined.
Preparation of sweet. Potato Tissue for the 
Respiration Experiment
Four sweat potato roots were selected at random from each treat­
ment, A transverse section was made at the middle of the root using a 
cork borer. Seven disks representing the whole section were weighed 
accurately to the fourth decimal (gms.) and used for measuring the 
amount of oxygen consumed in respiration.
31
Determination of Respiration Rate 
Measurements of oxygen consumption by sweet potato roots were 
made in Warburg constant volume respirometers at 28°C. as outlined by 
Uinbreit (89). A sample of about 450-550 milligrams of sweet potato 
disks was deposited in the main compartment of Warburg flasks and two 
ml. of buffer solution at pH 5.5 were added to each compartment. A 
folded filter paper and .2 ml of 20 percent KoH were placed in the 
center well. Four flasks were used for each treatment.
The material in the flasks was allowed to equilibrate for 15 
minutes before beginning respiration measurements. A thermobarometer 
was used in each experiment in order to correct observed values for any 
change in the barometric pressure. Manometer values were recorded at 
15 minute intervals for 105 minutes.
The results of these tests are expressed as pX. of Oxygen con­
sumed per 500 mg. of fresh weight of tissue per hour.
Organoleptic Evaluations
A sample of six roots was selected from each replication in 
storage and baked at 350°F. for 75 minutes. After cooling to room tem­
perature , comparisons were made with each pair of roots separately for 
color, flavor and texture. Each of three judges made his selection by 
checking the preferred sample. If there was no apparent difference 
between the members of a pair, both samples were checked. The resulting 
data were collected and analyzed by appropriate statistical procedures 
in order to ascertain whether the chemical treatment or storage tempera­
ture had any significant effect on the cooking quality of the roots.
Appropriate details pertaining to specific methods used in each 
experiment appear in the presentation of results.
EXPERIMENTAL RESULTS
1962-1963
A. Sprouting, Dry Matter, and Carbohydrate Determinations
The Centennial sweet potato variety was used in this experiment.
The treatments consisted of foliar sprays of CIPC at 10,200 ppm, MH at
12,000 ppm and an untreated control. These chemicals were applied 
separately as aqueous sprays of emulsifiable material on September 26, 
1962. The sprays were applied with a knapsack sprayer of 3 gallon 
capacity at the rate of 150 gallons per acre. The potatoes were harvested 
on November 1, 1962. Roots from each treatment and the control were 
divided into two categories for storage at each of two temperatures: room
temperature (75°F. * 5) and 60°F, - 2. Three replications were provided 
for each treatment and the control. Each replicate consisted of one half 
bushel of potatoes. Before the roots were placed in storage, a ten-root 
sample was taken from each replicate for dry matter and carbohydrate 
determination, A similar series of samples was again taken on November 
14, after the roots had been cured for two weeks at 85°F. * 5 and 85 
percent relative humitity ^ 10, and thereafter at about 60 day Intervals 
of storage. On May 31, 1963 photographs were taken of root samples to 
show the degree of sprouting and their general appearance.
The general appearance and degree of sprouting at the end of 
seven months storage may be noted in plates 1 and 2. The degree of 
sprouting of the roots treated with 12,000 ppm CIPC and stored for 7
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Plate 1. The effect of foliar sprays with CIPC and 
MH on the degree of sprouting and general 
appearance of Centenial sweet potato roots 
after 7 months of storage at 75°F. - 5. 
Reading from left to right; 1% CIPC, 1% 
MH, and control.
Plate 2. The effect of foliar sprays with CIPC and 
MH on the degree of sprouting and general 
appearance of Centenial sweet potato roots 
after 7 months of storage at 60°F, Reading 
from left to right: 1% CIPC, 1% MH, and
control.
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months at room temperature resembled that of the control; however, those 
treated with 10,200 ppm MH produced smaller (shorter) sprouts than did 
the untreated roots. Roots from the vines that received the MH spray 
tended to produce fewer and smaller sprouts than those that had received 
CIPC* The degree of sprouting of the roots was distinctly different 
between storage temperatures. At 60°F. no sprouting appeared in the 
roots of any treatment during the storage period (7 months). At room 
temperature storage sprouting began in control roots after three months 
of storage.
The total sugar content of roots in relation to foliar sprays with CIPC, 
MH and storage temperature
The data presented in Table 1 show clearly that the total sugar 
content of the potatoes increased considerably and consistently with age 
in storage. The mean sugar contents of the roots were 2.18, 2.82, 3.76, 
3.67 and 4.10 gms per 100 gm. fresh weight respectively for samples 
analyzed at the time of harvest, after curing, and after 2, 4, and 6 
months of storage. The storage temperature had a slight effect on the 
total sugar content of the roots. The mean total sugar contents were 
3.24 and 3.37 respectively for room temperature and 60°F. This Increase 
in total sugar was found to be significant. Table 1 demonstrates also 
that the total sugar content of the roots decreased in the roots from 
vines treated with CIPC or MH. The mean total sugar contents were 3.19, 
3.14, and 3.38 respectively for CIPC, MH and the control. There was a 
significant difference between the treated and untreated potatoes; how­
ever, no significant difference was found between those treated with CIPC 
and MH. No significant interaction was found between temperature within
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Table I. The Total Sugar Content o£ Centennial Sweet
Potatoes as Affected by Foliar Sprays With
CIPC, MH, and Length of Storage.
Treatment At
Harvest
After
Curing
Storage Period-Months 
2 4 6
Chemical
Means
o
Room Temperature 
12,000 ppm CIPC 2.18 2.68 3.81 3.40 3.89 3.19
10,200 ppm MH 2.06 2.66 3.58 3.32 4.10 3.14
Control 2.31 3.11 3.55 3.74 4.19 3.38
Temperature Mean 3.24
.. fi0<E J......
12,000 ppm CIPC 2.18 2.68 3.98 3.83 3.91 3.32
10,200 ppm MH 2.06 2.66 3.71 3.96 4.10 3.30
Control 2.31 3.11 3.92 3.78 4.42 3.51
Temperature Mean 3.37
Period Means 2.18 2.82 3.76 3.67 4.10
La S.D■ .05 .01
Among Periods .20 .29
Between Temperatures .12 .16
Among Chemicals .14 .19
^Expressed as percentage of fresh weight at the time of sampling 
and as the average of duplicate samples from three replications.
^Cured at 85°F. - 5 and stored at 75°F. - 5.
^Cured at 85°F. 5 and stored at 60°F. *£ 2.
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chemicals, among periods within temperatures, among periods within 
chemicals, or among periods within temperatures and chemicals.
The deducing sugar content of roots in relation to foliar sprays with 
CIPC, MH, and storage temperature
The data in Table 31 indicate that the reducing sugar content of 
the roots increased rapidly and constantly during curing and storage 
(6 months). The mean reducing sugar contents were .13, .17, .38, .44 
and .51 percent respectively for samples analysed at the time of harvest, 
after curing, and after 2, 4, and 6 months of storage. These differ­
ences were found to be highly significant. No significant difference 
was found among chemicals. The storage room temperature had a definite 
effect on the reducing sugar content of the roots. The percentage of 
reducing sugar for roots stored at 60°F. was almost double that of roots 
stored at room temperature. The interactions among temperatures within 
periods and among chemicals within periods were found to be highly 
significant.
The sucrose content of roots in relation to foliar sprays with CIPC, MH, 
and storage temperature
Tafcfe-HIshows the sucrose content of the roots as affected by 
foliar sprays with CIPC, MH and length of storage. The sucrose percent­
age increased gradually during curing and up to the second month of 
storage, decreased slightly up to the fourth month, and increased again 
up to the end of the storage period. The mean sucrose contents of the 
roots were 2.05, 2.63, 3.38, 3.29 and 3.65 percent respectively for 
roots analysed at harvest time, after curing, and after 2, 4, and 6 
months of storage. These differences were found to be highly significant.
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Table II. The Reducing Sugar Content* of Centennial
Sweet Potatoes aa Affected by Foliar
Spray With CIPC, MH and Length of Storage.
Treatment Harvest
" 'After 
Curing
Storage Period-Months
2 A _ _ fa
Chemical
Means
5
Room Temnerature^
12,000 ppm CIPC .12 .21 .28 .31 .27 .24
10,200 ppm MH .13 .10 .32 .29 .27 .22
Control t13 .21 .29 . f2§ .27 .24
Temperature Mean .23
...60°F,3 ....
12,000 ppm CIPC .12 .21 .48 .59 .75 .43
10,200 ppm MH .13 .10 .50 .62 .73 .42
Control .1? .21 .38 t$7 .77 .41 _
Temperature Mean .42
Period Means .13 .17 .38 .44 .51
L.SrD. .05 .01
Among Periods .0415 .0604
Between Temperatures .02 .03
Among Chemicals N.S N.S
^Expressed as percentage of fresh weight at the time of sampling 
and as the average of duplicate samples from three replications.
^Cured at 85°F. t 5 and stored at 75°F. i 5. 
^Cured at 85°F. t 5 and stored at 60°F. t 2.
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Table III. The Sucrose Content1 of Centennial Sweet
Potatoes as Affected by Foliar Spray With
CIPC, MH and Length of Storage.
Treatment At
Harvest
After
Curing
Storage Period-Months 
2 4 6
Chemical
Means
Room Temperature^
12,000 ppm CIPC 2.06 2.43 3.53 3.42 3.94 3.08
10,200 ppm MH 1.93 2.56 3.26 3.03 3.83 2.92
Control 2.18 2.90 3.25 3.46 3.92 3.14
Temperature Mean 3.05
60°F.3
12,000 ppm CIPC 2.06 2.43 3.50 3.24 3,16 2.88
10,200 ppm MH 1.93 2.56 3.21 3.01 3.37 2.82
Control 2.18 2.90 3.54 3.55 3.65 3.16
Temperature Mean 2.95
Period Means 2.05 2.63 3.38 3.29 3.65
L.S.D. .05 ...t.Ql
Among Periods .21 .31
Between Temperatures N.S. N.S.
Among Chemicals .010 .013
^Expressed as percentage of fresh weight at the time of sampling 
and as the average of duplicate samples from three replications.
3Cured at 85°F. ± 5 and stored at 75°F. - 5.
3Cured at 85°F. 3" 5 and stored at 60°F. —  2.
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Concerning temperature effects, no significant difference was found be­
tween the sucrose content of ropts stored at 60°F. and those stored at 
room temperature. The difference among the effects of chemicals was 
found to be highly significant. The potatoes treated with CIPC or MH 
showed a lower sucrose content than the control. The mean sucrose con­
tents of roots were 3.08* 2.92 and 3.14 percent respectively for potatoes 
treated with CIPC, MH, and the control. This was true in roots held at 
room temperature and 60°F. Only the Interaction among temperatures with­
in periods was found to be significant.
The starch content of roots In relation to foliar sprays with CIPC, MH, 
and storage temperature
Table IV shows that the starch content of the potatoes decreased 
rapidly and constantly during the storage period. The mean starch con­
tents were 11.94* 10.57* 10.25, 9.80 and 9.49 percent respectively far 
roots analyzed at the time of harvest, after curing, and after 2, 4, and 
6 months of storage. These differences were found to be highly signifi­
cant. Concerning the influence of storage temperature, no significant 
effect was found. Also* no real difference was found among potatoes 
treated with CIPC, MH, and the control. Hone of the Interaction was found 
to be significant.
Dry matter content of roots In relation to: foliar sprays with CIPC, MH, 
and storage temperature
The dry matter contents of treated and untreated roots held at 
different temperatures are presented in Table V. This value decreased 
rapidly and constantly during the storage period. The mean dry matter 
contents were 33.11* 33.01* 32.16, 31.89 and 30.29 percent respectively
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Table IV. The Starch Content^ of Centennial Sweet
Potatoes as Affected by Foliar Spray With
CIPC, MH and Length of Storage.
Treatment AtHarvest
After
Curing
Storage Period-Months 
2 4 6
Chemical
Means
2
Room Temperature
12,000 ppm CIPC 11.83 10.67 10.02 9.54 9.07 10.23
10,200 ppm MH 12.10 10.53 10.09 9.92 9.93 10.51
Control 11.88 10.51 10.36 9.65 9.62 10.40
Temperature Mean 10.38
60°F.3
12,000 ppm CIPC 11.83 10.67 10.26 10.22 9.74 10.54
10,200 ppm MH 12.10 10.53 10.43 9.69 9.52 10.45
Control 11.88 10.51 10.33 9.78 9.05 10.31
Temperature Mean 10.43
Period Means 11.94 10.57 10.25 9.80 9.49
L.S.D. .05 .01
Among Periods .83 1.2
Between Temperatures N.S N.S
Among Chemicals N.S N.S
^Expressed as percentage of fresh weight at the time of 
sampling and as the average of duplicate samples from three replications.
^Cured at 85°F. - 5 and stored at 75°F. - 5.
^Cured at 85°F. - 5 and stored at 60°F. - 2.
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Table V, The Dry Matter Content^- of Centennial Sweet
Potatoes as Affected by Foliar Spray With
CXFC, MH and Length of Storage.
Treatment At
Harvest
After
Curing
Storage Period-Months 
2 4 6
Chemical
Means
Room Temperature^
12,000 ppm CIPC 33.17 33.17 31.82 30.88 29.72 31.75
10,200 ppm MH 32.73 32.97 30.78 31.22 30.35 31.61
Control 33.43 32.90 31.52 30.77 30.53 31.83
Temperature Mean 31.73
60°F.3
12,000 ppm CIPC 33.17 33.17 33.90 31.62 30.80 32.53
10,200 ppm MH 32.73 32.97 32.57 31.63 30.35 32.05
Control 33.43 32.90 32.35 35.25 29.97 32.78
Temperature Mean 32.45
Period Means 33.11 33.01 32.16 31.89 30.29
.05 .01
Among Periods .53 .77
Between Temperatures .32 .43
Among Chemicals N.S N.S
^-Expressed as percentage of fresh weight at the time of sampling 
and as the average of duplicate samples from three replications.
^Cured at 85°F. - 5 and stored at 75°F. - 5.
3Cured at 85°F. £ 5 and stored at 60°F. t 2.
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for samples at harvest time, after curing, and after 2, 4, and 6 months 
of storage* These differences were highly significant. As for the 
effect of storage temperature, there was a highly significant difference 
between roam temperature and 60°F. The mean dry matter percentage was 
31.73 and 32.43 respectively for roots stored at room temperature and 
at 60°F. No significant difference was found among the effects of chem­
icals. Only the interaction among temperatures within periods was found 
to be significant.
r
B. Sprouting, Dry Mattel^ and Carbohydrate Determinations
The Goldrush sweet potato variety was used in this experiment.
The roots were harvested on November 1, 1962. A ten-root sample was 
taken at random from the entire harvested lot and replicated 3 times for 
dry matter and carbohydrate determinations. A similar series of samples 
was again taken on November 14, after the roots had been cured for two 
weeks at 85°F. - 5 and 85 percent relative humidity ^ 10■ After curing, 
the roots were divided into six categories. The first group was dipped 
in a 1% solution of CIPC for one minute, the second in r 2% solution of 
CIPC, the third in a 3% solution of CIPC, the fourth in a 4% solution of 
CIPC, the fifth in a 1% solution of MH, and the sixth was kept as a con­
trol. The roots in each category were divided into two parts for stor­
age at room temperature (75°F. - 5) and at 60°F. - 2. Three replications 
were provided for each treatment. Each replicate consisted of one half 
bushel of potatoes. A similar series of samples was again taken for dry 
matter and carbohydrate determination at about 60-day intervals. On May 
31, 1963 photographs were taken of root samples to show the degree of
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sprouting and general appearance.
Plate 3 shows the degree of sprouting and general appearance of
the roots as affected by dipping in different CIPC solutions and storage
(seven months at roam temperature). The degree of sprouting of the roots 
treated with 1% CIPC was much lower than in the control. Roots treated 
with 2% CIPC produced only very small sprouts (almost complete inhibi­
tion) . No sprouting was shown by roots treated with 37. and 4% CIPC. As 
for general appearance, the figure indicates more shrinkage in roots 
treated with 3% and 47» CIPC than in the other lots.
Plate 4 shows the effect of dipping potatoes in MH solution on
the degree of sprouting and general appearance of the roots during 
storage at room temperature for 2.5 months. The figure shows clearly 
the severe shrinkage and unattractive appearance of roots treated with 
MH, while the control was normal. The shrunken roots were carefully 
examined for the presence of disease and none could be found.
The total sugar content of roots in relation to treatment with CIPC, MH, 
and storage temperature
Table VIshows that the total sugar content of the roots increased 
rapidly and constantly during curing and the first two months of storage, 
then decreased up to the fourth month, and then remained constant to the 
end of storage period. The mean total sugar contents of the roots were 
2.32, 3.58, 5.65, 5.33 and 5.33 percent respectively for samples at the
time of harvest, after curing, and after 2, 4, and 6 months of storage.
; 1
These differences were found to be highly significant. The data show 
also that there was a highly significant difference among temperature
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Plate 3. The effect of dipping potatoes in CIPC solution
on the degree of sprouting and general appearance 
of the roots after 7 months of storage at 75°F.
± 5, Reading from left to right: control, 1%
CIPC, 27. CIPC, 37. CIPC, and 47. CIPC.
Plate 4. The effect of dipping potatoes in MH solution 
on the degree of sprouting and general appear­
ance of the roots after 2.5 months of storage 
at 75°f . £ 5. Reading from left to right: 1% 
MH and control.
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Table VI. The Total Sugar Content^* of Goldrush Sweet
Potatoes as Affected by Treatment with CEPC,
MH, and Length of Storage.
Treatment
At After Storage Period-Months Chemical
Harvest Curing 2 4 6 Means
Roan Temperature^
1% CIPC 2.32 3.58 5.17 4.28 4.40 3.95
2% CIPC 2.32 3.58 4.94 4.38 4.38 3.94
3% CIPC 2.32 3.58 4.91 5.26 4.88 4.19
4% CIPC 2.32 3.58 5.04 5.85 3.94 4.15
1% MH 2.32 3.58 5.21 5.14 4.44 4.14
Control 2.32 3.58 5.02 4.68 4.61 4.04
Temperature Mean 4.09
60°F.3
1% CIPC 2.32 3.58 6.02 5.60 6.14 4.73
2% CIPC 2.32 3.58 6.65 5.49 6.48 4.90
3% CIPC 2.32 3.58 6.30 5.32 6.42 4.79
4% CIPC 2.32 3.58 6.10 6.19 6.30 4.90
1% MH 2.32 3.58 6.11 5.94 6.28 4.65
Control 2.32 3.58 6.28 5.77 5.65 4.72
Temperature Mean 4.78
Period Means 2.32 3.58 5.65 5.33 5.33
.05 .01
Among Periods .32 .46
Between Temperatures .011 .014
Among Chemicals N.S N.S
^Expressed as percentage of fresh weight at the time of sampling 
and as the average of duplicate samples from three replications.
^Cured at 85°F. t 5 and stored at 75°P. t 5.
3Cured at 85°F. £ 5 and stored at 60°F. t 2.
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effects. The total sugar content of roots stored at 60°P. was found to 
be higher than that In roots stored at room temperature. No significant 
difference was found among the effects of chemicals; however, the roots 
treated with high concentrations of CIPC (3% and 4%) contained a higher 
percentage of total sugars than the roots treated with 1% or 2% CIPC, or 
the control. A highly significant interaction was found among tempera­
tures within periods and among chemicals within periods.
The reducing sugar of roots in relation to treatment with CIPC, MH, and 
storage temperature.
Table VII shows that the reducing sugar content of the potatoes in­
creased rapidly during curing and up to the second month of storage and 
then decreased gradually to the end of the storage period. The mean 
reducing sugar contents of the roots were .56, .96, 1.01, .94 and .78 
percent respectively for samples at the time of harvest, after curing, 
and after 2, 4, and 6 months of storage. These differences were found to 
be highly significant. Also there was a highly significant difference 
between effects of temperature. The roots stored at 60°F. showed a 
higher percentage of reducing sugars than those stored at room tempera­
ture. As for effects of all chemicals, sampling date showed a signifi­
cant influence. At roam temperature the percentage of reducing sugars 
was .76, .67, .63, .65, .82 and .84 respectively for treatments with 1%,
27., 3%, 4% CIPC, 1% MH, and the control. Roots treated with 1% MH and 
the control contained more reducing sugars than the roots from other 
treatments. At 60°F. storage the percentage of reducing sugar was .98, 
.95, .95, .94, .96 and 1.00 respectively for roots treated with 1%, 2%,
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Table VII. The Reducing Sugar Content of Goldrush Sweet
Potatoes as Affected by Treatment With CIPC, MH,
and Length of Storage.
Treatment
Harvest
After
Curing
Storage Period-Months Chemical
Means2 4 6
Roam Temperature^
1% CIPC .56 .96 1.03 .74 .49 .76
2% CIPC .56 .96 .79 .63 .41 .67
3% CIPC .56 .96 .68 .50 .46 .63
47. CIPC .56 .96 .79 .59 .36 .65
17. MH .56 .96 1.10 .87 .60 .82
Control .56 .96 1.01 1.01 .64 .84
Temperature Mean .73
6o°f .3
17. CIPC .56 .96 1.18 1.18 1.01 .98
27. CIPC .56 .96 1.15 1.07 .99 .95
37. CIPC .56 .96 1.16 1.03 1.06 .95
47. CIPC .56 .96 .99 1.11 1.07 .94
17. MH .56 .96 1.14 1.16 1.00 .96
Control .56 .96 1.09 1.19 1.21 1.00
Temperature Mean .96
Period Mieans .56 .96 1.01 .94 .78
L.S.D. .05 .01
Among Periods .05 .08
Between Temperatures .003 .004
Among Chemicals .005 .007
^Expressed as percentage of fresh weight at the time of sampling 
and as the average of duplicate samples from three replications.
^Cured at 85°F. £ 5 and stored at 75°F. t 5.
3Cured at 85°F. £ 5 and stored at 60°F. £ 2.
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3%, 47« CIPC, IX MH and the control. Highly significant interactions were 
found between temperatures within chemicals, between temperatures within 
periods, and among chemicals.within periods.
The sucrose content of roots in relation to treatment with CIPC, MH, and 
storage temperature.
Tahi.; VSL'. shows that the sucrose content of the potatoes increased 
significantly during curing and the first two months of storage, de­
creased up to the fourth month, and increased again up to the end pf the 
storage period. Temperature had a highly signlfic&at effect on the per­
centage of sucrose during storage. At 60°F. storage this value was 3.82 
percent; however, at room temperature it was only 3.37 percent. A
highly significant difference was found among chemical effects. Roots
/
treated with IX and 2% CIPC contained about the same amount of sucrose 
as the control; however, those treated with 3X or 4% CIPC or IX MH con­
tained a larger amount of sucrose. This was true in roots stored at 
roam temperature. The roots stored at 60°F. showed the same pattern, 
except that those treated with 2X CIPC contained more sucrose than the 
ones treated with IX CIPC or the control. A highly significant inter­
action was found between temperatures within periods and among periods 
within chemicals.
The starch content of roots in relation to treatment with CIPC, MH, and 
storage temperature
Table IX shows that the starch content of the roots decreased
rapidly during curing and continuously thereafter to the end of the
storage period. These differences among periods were highly significant.
Concerning storage temperature effects the data show a highly significant
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Table VIII* The Sucrose Content* of Goldrush Sweet
Potatoes as Affected by Treatment with CIPC,
MH and Length of Storage.
Treatment At
Harvest
After
Curing
Storage Period-Months Chemical
Means2 4 6
Room Temperature^
1% CIPC 1.76 2.62 4.14 3.53 3.91 3.19
2% CIPC 1.76 2.62 4.15 3.75 3.97 3.25
3% CIPC 1.76 2.62 4.23 4.76 4.42 3.56
47. CIPC 1.76 2.62 4.27 5.26 3.58 3.50
17. MH 1.76 2.62 4.11 4.27 3.84 3.32
Control 1.76 2.62 4.01 3.66 3.97 3.20
Temperature Mean 3.37
60°F.3
1% CIPC 1.76 2.62 4.84 4.42 5.13 3.55
27. CIPC 1.76 2.62 5.50 4.42 5.50 3.96
37. CIPC 1.76 2.62 5.14 4.29 5.36 3.83
47. CIPC 1.76 2.62 5.11 5.08 5.23 3.96
17. MH 1.76 2.62 4.98 4.78 5.28 3.88
Control 1.76 2.62 5.19 4.58 4.44 3.72
Temperature Mean 3.82
Period Mean 1.76 2.62 4.89 4.40 4.55
L.S.D. .05 .01
Among Periods .027 .040
Between Temperatures .009 .012
Amone Chemicals .015 .020
^Expressed as percentage of fresh weight at the time of sampling 
and as the average of duplicate samples from three replications.
^Cured at 85°F. - 5 and stored at 75°F. t 5.
3Cured at 85°F. ~ 5 and stored at 60°F. t 2.
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Table IX. The Starch Content o£ Goldrush Sweet
Potatoes as Affected by Treatment With CIPC,
MH, and Length of Storage.
Treatment AtHarvest
After
Curing
Storage Period-Months 
2 4 6
Chemical
Means
Room Temperature^
1% CIPC 10.03 9.87 9.25 7.69 6.78 8.72
2% CIPC 10.03 9.87 8.45 6.75 7.17 8.45
3% CIPC 10.03 9.87 8.87 7.17 6.75 8.54
4% CIPC 10.03 9.87 9.06 7.59 6.87 8.68
1% MH 10.03 9.87 8.19 7.89 5.59 8.31
Control 10.03 9.87 7.94 6.71 6.48 8.21
Temperature Mean 8.49
60°F.3
1% CIPC 10.03 9.87 8.25 8.28 7.97 8.89
2% CIPC 10.03 9.87 7.76 9.92 7.77 9.07
3% CIPC 10.03 9.87 8.30 8.69 6.98 8.75
4% CIPC 10.03 9.87 9.71 8.58 7.98 9.23
1% MH 10.03 9.87 7.79 9.12 6.41 8.64
Control 10.03 9.87 9.17 8.14 7.62 8.97
Temperature Mean 8.93
Period Means 10.03 9.87 8.56 8.04 7.21
L.S.D. .05 .01
Among Periods .0353 .0513
Between Temperatures .0218 .0288
Among Chemicals N.S N.S
^Expressed as percentage of fresh weight at the time of sampling 
and as the average of duplicate samples from three replications.
^Cured at 85°F. i 5 and stored at 75°F. t 5,
3Cured at 85°F. - 5 and stored at 60°F. * 2.
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difference between temperatures. Roots stored at roam temperature con­
tained 8.49 percent starch, whereas those stored at 60°F. contained 
8.93 percent. No significant difference was found among effects of 
chemicals. There was a highly significant interaction between tempera­
tures within periods.
The dry Matter Content of roots in relation to treatment with CIPC, MH, 
and storage temperature.
Table ?X. shows that the dry matter content of the potatoes 
decreased slightly during curing and up to the fourth month of storage, 
and then decreased rapidly to the end of storage period. The mean dry 
matter percentage of the roots was 29.67, 29.10, 28.94, 28.43 and 
26.77 respectively for samples at the time of harvest, after curing, 
and after 2, 4, and 6 months of storage. These differences were highly 
significant. No significant difference was found between effects of 
temperature. A highly significant difference was found among chemi­
cals. Roots treated with 1, 2, 3 or 4% CIPC contained more dry matter 
than the control; however, those treated with 1% MH contained slightly 
less dry matter than the control. This was true for roots stored at 
room temperature. As for those stored at 60°F., roots treated with 1, 
2, and 4% CIPC contained more dry matter than the ones treated with 
3% CIPC or 1% MH, or the control. A highly significant interaction 
was found between temperatures within chemicals and among chemicals 
within periods.
54
Table X. The Dry Matter Content of Goldrush Sweet
Potatoes as Affected by Treatment With CIPC,
MH, and Length of Storage,
Treatment At
Harvest
After
Curing
Storage Period-Months
2 4 6
Chemical
Means
Room Temperature^
17. CIPC 29.67 29.10 28.65 28.53 27.47 28.68
27. CIPC 29.67 29.10 28.48 28.78 27.25 28.66
37. CIPC 29.67 29.10 30.28 29.62 27.08 29.15
47. CIPC 29.67 29.10 30.00 29.15 27.73 29.13
17, MH 29.67 29.10 27.28 27.37 25.45 27.77
Control 29.67 29.10 28.12 27.43 25.68 28.00
Temperature Mean 28.57
60°F.3
17. CIPC 29.67 29.10 28.95 28.57 27.97 28.58
27. CIPC 29.67 29.10 28.83 29.73 26.32 28.73
37. CIPC 29.67 29.10 27.68 28.90 26.55 28.38
47. CIPC 29.67 29.10 30.25 28.53 28.37 29.18
17. MH 29.67 29.10 29.22 28.63 25.62 28.45
Control 29.67 29.10 29.58 27.93 25.73 28.40
Temperature Mean 28.62
Period Means 29.67 29.10 28.94 28.43 26.77
.05 .01
Among Periods 
Between Temperatures 
Among Chemicals
.06
N.S
.04
.09
N.S
.05
^Expressed as percentage of fresh weight at the time of sampling 
and as the average of duplicate samples from three replications.
^Cured at 85°F, t 5 and stored at 75°F. 5.
3Cured at 85°F. £ 5 and stored at 60°F. t 2,
55
1963-1964
A. Sprouting Experiment
The Centennial sweet potato variety was used in this experiment. 
The treatments consisted of foliar sprays of CIPC at concentrations of
1.000, 10,000, 20,000 ppm, and an untreated control. These solutions 
were applied separately as aqueous sprays of emulsifiable material on 
October 1, 1963. The sprays were applied with a knapsack sprayer of 
3-gallon capacity at the rate of 150 gallon per acre. The potatoes were 
harvested on October 28, 1963. Roots from each treatment and the control 
yere placed in one-bushel crates. The roots were cured for 10 days at
. j ,  _i_
85°F. - 5 and 85 percent relative humidity- 10. After curing, the roots 
wfere placed in 60°F. storage. No sprouting was observed at this tempera­
ture for 6 months. On April 28, 1964 the roots were transferred to room 
temperature (75 - 5) to force sprouting. On November 16, 1964 photo­
graphs were taken of representative root samples to show the degree of 
sprouting which had occurred.
Plate 5 shows clearly that no differences in the degree of 
sprouting were found among chemical effects. Roots treated with 1,000,
10.000, and 20,000 ppm CIPC resembled those of the control.
B. Shrinkage Determinations.
The CententfdL sweet potato variety was used in this experiment 
also. The roots were harvested on November 4, 1963. Twenty roots were 
chosen at random from the entire experimental lot and weighed individ­
ually, after having been glveh a number. These 20 roots, along with 
the entire experimental lot, were then placed in the curing room for
Plate 5. The effect of foliar sprays with CIPC on
the degree of sprouting of Centenial sweet 
potato roots stored for 6 months at 60°F• 
and 6.5 months at room temperature.
Reading from left to right; 1,000,
10,000, 20,000 ppm CIPC, and control.
ten days at 85°F. "t 5 and 85 percent relative humidity ^  10. After cur­
ing the 20 roots were weighed again, and the difference between the two 
weights represents the total loss during curing. All of the remaining
roots were divided into three groups. The roots of the first group were
treated by dipping them In a 1% solution of CIPC, the second group were
treated by dipping them in 2% CIPC, and those of the third group were
used as a control. Each root from the three groups was given a number 
and weighed individually. A record was made of the weight of each in­
dividual root. Those which were treated with 2% CIPC were stored at 
room temperature 75°F, t 5, whereas those treated with 1% CIPC were 
stored at 60°F, - 2. The control roots were divided into two parts.
The first part was stored at room temperature and the second part at 
60°F. Because of the volatile action of CIPC, the treated roots were 
stored in one chamber and the control in another at the same atmospheric 
conditions (temperature and relative humidity). At monthly intervals 20 
roots were chosen from each treatment lot, weighed individually, and 
the dry matter content was determined in each. By calculations with 
data for each root the shrinkage rate due to water loss or solids loss 
was determined.
Figure 1 shows clearly that the total loss by Centennial sweet 
potatoes occurred rapidly during the entire storage period. This was 
true at both room temperature and 60°F., but the loss was much lower at 
60°F. than at room temperature. Roots treated with 2% CIPC and stored 
at room temperature showed a greater total loss than those of the control. 
However, roots treated with 1% CIPC and stored at 60°F. showed about the 
same amount of shrinkage as the control.
% 
to
ta
l 
lo
ss
59
RA - Control » Room temp. 
KB - 2% CIPC - Room temp. 
A - Control 60°F.
B - 1% CIPC - 60°F.
18
17
16
1963-196415
RB /
14
RA
13
12
11
10
9
8
7
6
5
4
3
2
1
0 3 4 62 510
CURING MONTHS OF STORAGE
Fig* 1. The total loss In weight by Centennial sweet potatoes during 
stora&e, as Influenced by treatment with CIPC and storage 
temperature.
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Figure 2 illustrates that the loss in dry matter content increased 
gradually and constantly during the storage period. The untreated roots 
stored at room temperature lost 0.75, 1.90, 2.01, 2,91, 3.35, 3.55 and 
5.43 gms. of solids per 100 gms. of potatoes respectively during curing, 
and after 1, 2, 3, 4, 5 and 6 months of storage. However, the roots 
treated with 2% CIPC and stored at room temperature lost 0.75, 2.50, 2.60, 
2.60, 2.61, 3.92 and 6.09 gms. respectively for the same periods. The 
loss in solids by roots stored at 60°F. was lower than that by those 
stored at room temperature up to the second month of storage, but 
reached the amount lost from roots stored at room temperature by the 
fifth month of storage, then declined again up to the end of the storage 
period.
The percentage loss in water by the roots during storage as in­
fluenced by treatment with CIPC and storage temperature is shown in 
Figure 3. The water loss from roots treated with CIPC and stored at 
room temperature was higher than that from the control. This was true 
throughout the storage period, except at the sixth month of storage 
when the loss from the control was slightly higher than that in samples 
treated with CIPC. On the contrary, roots stored at 60°F. and treated 
with 1% CIPC showed less water loss than the control up to four and a 
half months of storage. At the fifth month the roots treated with CIPC 
showed a higher water loss than the control. Then this percentage 
decreased again below that of the control by the end of storage period. 
Figure 3 shows also that the water loss from roots stored at 60°F. was 
lower than that for samples stored at room temperature. This was true 
for both treated and untreated roots.
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Figures 4 and 5 illustrate that roots stored at room temperature 
and treated with 2% CIPC showed a higher percentage of the total Iosb 
lost as water, and lower percentage of total loss lost as solids than 
the control, up to the fifth month of storage. At the sixth month of 
storage the reverse was true. Roots stored at 60°F. and treated with 1% 
CIPC showed a lower percentage of the total loss lost as water and a 
higher percentage of total loss lost as solids than the control up to 
the end of the storage period, except at the fifth month of storage 
when the opposite was true.
Figures 6 and 7 illustrate the percentage of total loss lost 
as solids or water by roots in relation to treatment with CIPC and 
storage temperature. At room temperature storage the percentage of 
total loss lost as water was higher than the loss lost as solids 
throughout the storage period. This relationship was true in both 
roots treated with 23# CIPC and the control. As for roots stored at 
60°F. and treated with 1% CIPC the percentage of total loss lost as 
water was higher than the loss lost as solids through the second month, 
but was lower at the third month and higher again during the rest of 
the storage period. The percentage of the total loss lost as water and 
dry matter in the control was generally similar to that for roots 
treated with 1% CIPC.
C. Sprouting, Dry Matter, Carbohydrate,and Cooking Quality Studies
The Centennial sweet potato variety was used in this experiment. 
The roots were harvested on October 22, 1963. A ten-root sample was 
taken at random from the entire harvested lot in triplicate for dry 
matter and carbohydrate determinations. A similar series of samples
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potatoea during storage, as influenced by treatment with 
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was taken again on October 31, 1963, after the roots had been cured for
ten days at 85°F, ^ 5 and 85 percent relative humidity - 10. After curb­
ing, the roots were divided into three categories. The first group was 
dipped in a 1% solution of CIPC for one minute, the second in a 27. 
solution of CIPC tot the same time, and the third group was kept as a 
control. The roots were allowed to dry overnight by spreading them out 
on paper. The first group (171 CIPC) was stored at 60°F. -2, while the
second group was stored at room temperature (75°F. *5). The third
group (control) was divided into two parts for storage at room tempera­
ture and 60°F. Three replications were provided for each treatment.
Each replicate consisted of one bushel of potatoes. Because of the 
volatile action of CIPC, treated roots were stored in one chamber the 
control in another at the same atmospheric conditions, (temperature and 
relative humidity), A similar series of samples was taken again for 
dry matter and carbohydrate determinations at about three-month inter­
vals. On May $, 1964 photographs were taken of root samples to show the 
degree of sprouting and their general appearance. On the same date the 
cooking quality of representative samples was studied. Samples were 
tested for color, flavor, and texture differences.
Plate 6 shows the degree of sprouting and general appearance 
of the potatoes stored at room temperature, as affected by treatment 
with CIPC. It is shown clearly that 2% CIPC completely inhibited 
sprouting throughout the storage period; however, roots used as a control 
developed very long sprouts during the same period.
Plate 7 shows the degree of sprouting and general appearance 
of the roots stored at 60°F. as affected by treatment with CIPC, No
Plate 6. The e£fect of dipping potatoes in 2% CIPC 
solution on the degree of sprouting and 
general appearance of the roots after 6 months 
of storage at 75°F. t 5, Reading from left to 
right: 2% CIPC and control.
Plate 7. The effect of dipping potatoes In IX CIPC 
solution on the degree of sprouting and 
general appearance of the roots after 6 months 
of storage at 60°F. ± 2. Reading from left to 
right: control and IX CIPC.
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sprouting was observed, even in the control, throughout the storage 
period.
The total sugar content of roots in relation to treatment with CIPC 
and storage temperature
Table XI illustrates clearly that the total sugar content of 
the roots increased rapidly and constantly during curing and throughout 
the storage period. The mean total sugar contents of the roots were 
2,52, 2.87, 3.87 and 4.16 percent respectively for samples analyzed at 
the time of harvest, after curing, and after 3 and 6 months of storage. 
These differences were found to be highly significant. A real differ­
ence was found among the effect of chemicals. A lower total sugar con­
tent was found in roots treated with 27* CIPC and stored at room 
temperature than in the control. However, no difference was found be­
tween roots treated with 17. CIPC and stored at 60°F, and the control. 
The total sugar content of roots stored at 60°F. was found to be 
slightly higher than that of roots stored at room temperature. The 
mean total sugar contents of the roots were 3.43 and 3.28 percent 
respectively for roots stored at 60°F. and room temperature. No 
significant interaction was found among chemicals within periods.
The reducing sugar content of roots in relation to treatment with CIPC 
and storage temperature
Table XU indicates that the reducing sugar content of all 
potatoes increased rapidly during curing and throughout the storage 
period. The mean reducing sugar contents of the roots were .10, .15, 
.38, and .58 percent respectively for samples analyzed at the time of 
harvest, after curing, and after 3 and 6 months of storage. These
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Table XI. The Total Sugar Content of Centennial Sweet
Potatoes as Affected by Treatment With CIPC,
Temperature, and Length of Storage.
Treatment At
Harvest
After
Curing
Storage Period 
Months 
3 6
Chemical
Means
2% CIPC2 2.52 2.87 3.43 3.93 3.19
Control2 2.52 2.87 3.98 4.13 3.38
1% CIPC3 2.52 2.87 4.18 4.12 3.42
3
Control 2.52 2.87 3.88 4.47 3.44
Period Means 2.52 2.87 3.87 4.16
L.S|D, .05 .01
Among Chemicals .11 .17
Among Periods .24 .32
1-Expressed as percentage of fresh weight at the time of 
sampling and as the average of duplicate samples from three 
replications.
2Cured at 85°F. "£ 5 and stored at 75°F. 1 5.
3Cured at 85°F. "t 5 and stored at 60°F. ■£ 2.
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Table XII. The Reducing Sugar Content* of Centennial Sweet
Potatoes as Affected by Treatment With CIPC,
Temperature, and Length of Storage.
Treatment At
Harvest
After
Curing
Storage Period 
Months 
3 6
Chemical
Means
27. CIPC2 .10 .15 .23 .34 .21
2
Control .10 .15 .33 .43 .25
17. CIPC3 .10 .15 .49 .75 .37
3
Control .10 .15 .45 .78 .37
Period Means .10 .15 .38 .58
L.S.D. .05 .01
Among Chemicals .04 .05
Among Periods .03 .04
Expressed as percentage of fresh weight at the time of 
sampling and as the average of duplicate samples from three replica­
tions .
^Cured at 85°F. t 5 and stored at 75°F. £ 5.
^Cured at 85°F. £ 5 and stored at 60°F. 2.
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increases were found to be highly significant. A lower reducing sugar 
content was found in roots treated with 2% CIPC and stored at room tem­
perature than in the control. No difference was found between roots 
treated with 1% CIPC and stored at 60°F, and the control. Roots stored 
at 60°F. contained a higher percentage of reducing sugars than those 
stored at room temperature at the end of storage especially. The mean 
reducing sugar contents of the roots were .23, and ,37, percent respec­
tively for roots stored at room temperature and 60°F. A highly signi­
ficant interaction was found among chemicals within periods.
The sucrose content of roots in relation to treatment with CIPC and 
storage temperature
Tdblfe'XIXE shows that the sucrose content of all roots Increased 
significantly during curing and throughout the storage period. The 
mean sucrose contents of the potatoes were 2.42, 2.72, 3.55, and 3.59 
percent respectively for samples analyzed at the time of harvest, 
after curing, and after 3 and 6 months of storage. No significant 
difference was found among chemicals, indicating that roots treated 
with CIPC contained the same amount of sucrose as the control. As 
for temperature, no difference was found between roots stored at room 
temperature and those stored at 60°F. A highly significant interac­
tion was found among chemicals within periods.
The starch content of roots in relation to treatment with CIPC and 
storage temperature
Table XC7 indicates that the starch content of the roots de­
creased rapidly during curing and up to the third month of storage,
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Table XIII. The Sucrose Content* of Centennial Sweet
Potatoes as Affected by Treatment With CIPC,
Temperature, and Length of Storage.
Treatment At
Harvest
After
Curing
Storage Period 
Months 
3 6
Chemical
Means
2% CIPC2 2.42 2.72 3.40 3.59 3.04
Control^ 2.42 2.72 3.66 3.70 3.13
1% CIPC3 2.42 2.72 3.70 3.37 3.05
Control** 2.42 2.72 3.44 3.69 3.07
Period Means 2.42 2.72 3.55 3.59
L rS,D. .05 .01
Among Chemicals N.S N.S
Among Periods .26 .35
^Expressed as percentage of fresh weight at the time of sampling 
and as the average of duplicate samples from three replications.
^Cured at 85°F. "t 5 and stored at 75°F. £ 5.
3Cured at 85°F. - 5 and stored at 60°F. -2.
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Table XIV. The Starch Content* of Centennial Sweet
Potatoes as Affected by Treatment With CIPC,
Temperature, and Length of Storage.
Treatment At
Harvest
After
Curing
Storage Period 
Months 
3 6
Chemical
Means
2% CIPC2 9.10 7.33 5.71 8.79 7.73
Control2 9.10 7.33 6.66 8.16 7.81
1% CIPC3 9.10 7.33 7.73 7.88 8.01
Control3 9.10 7.33 8.19 8.28 8.23
Period Means 9.10 7.33 7.07 8.28
- .05 .01
Among Chemicals .34 .51
Among Periods .44 .60
^Expressed as percentage of fresh weight at the time of 
sampling and ae the average of duplicate samples from three 
replications.
2Cured at 85°F. £ 5 and stored at 75°F. "t 5,
3Cured at 85°F. £ 5 and stored at 60°F. i 2.
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Chen increased up to the sixth month. The mean starch contents of the 
roots were 9.10, 7.33, 7.07 and 8.28 percent respectively for samples 
analyzed at the time of harvest, after curing and after 3 and 6 months of 
storage. These differences were found to be significant. The starch 
content of roots treated with 2% CIPC and stored at room temperature was 
similar to that of the control. This was also true for roots treated 
w ith 1% CIPC and stored at 60°F. and the control. As for temperature, 
there was a significant increase in starch content in roots stored at 
60°F. over those stored at room temperature. The mean starch contents 
of the roots were 7.77 and 8.17 percent respectively for roots stored 
at roam temperature and 60°F. A highly significant interaction was 
found among chemicals within periods.
The dry matter content of roots in relation to treatment with CIPC and 
storage temperature
Table XV indicates that the dry matter percentage of the potatoes 
increased slightly during curing and then decreased gradually up to the 
end of the storage period. The mean dry matter contents of the roots 
were 27.82, 28.06, 26.92 and 25,78 percent respectively for samples 
analyzed at the time of harvest, after curing , and after 3 and 6 months 
of storage. These differences were found to be highly significant.
Roots treated with 2% CIPC and stored at room temperature contained a 
higher percentage of dry matter than the control. The mean dry matter 
contents of the roots were 27.32 and 26.83 percent respectively for 
samples treated with 2% CIPC and the control. The roots treated with 
1% CIPC and stored at 60°F. contained a lower percentage of dry matter 
than the control. The mean dry matter contents of the roots were 26.98
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Table XV. The Dry Matter Content of Centennial Sweet
Potatoes as Affected by Treatment With CIPC,
Temperature, and Length of Storage.
Treatment At
Harvest
After
Curing
Storage Period 
Months 
3 6
Chemical
Means
27. CIPC2 27.82 28.06 27.13 26.27 27.32
2
Control 27.82 28.06 26.16 25.27 26.83
17. CIPC3 27.82 28.06 26.75 25.29 26.98
Control3 27.82 28.06 27.65 26.30 27.46
Period Means 27.82 28.06 26.92 25.78
.05 .01
Among Chemicals .42 .63
Among Periods .43 .58
^Expressed as percentage of fresh weight at the time of 
sampling and as the average of duplicate samples from three 
replications.
2Cured at 85°F. 1 5 and stored at 75°F. 1 5.
3Cured at 85°F. 1 5 and stored at 60°F. i 2.
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and 27.46 percent respectively for samples treated with 1% CIPC and the 
control. No real difference was found between the dry matter contents 
of roots stored at room temperature and those stored at 60°F. No signifi­
cant interaction, was found among periods within chemicals.
Table quality of potatoes in relation to treatment with CIPC and storage 
temperature
Table X®  indicates that color of cooked roots previously treated
with 2% CIPC and stored at room temperature was inferior to that of the
control. No difference was found in the color of roots treated with 17. 
CIPC and stored at 60°F. and the control. But the color of those treated 
with 2% CIPC and stored at room temperature was affected more than those 
treated with 1% CIPC and stored at 60°F. A highly significant interac­
tion was found among chemicals within temperature *
The table Indicates also that the flavor Of roots treated with 
2% CIPC and stored at room temperature was less desirable than that of
the control. No difference was obtained between roots treated with 17. 
CIPC and stored at 60°F. and the control* The roots stored at 60°F. were 
of higher quality with respect to flavor than those stored at room tem­
perature .
Table X ®  further shows that no real differences were found be­
tween temperatures or among chemicals with respect to texture. Evidently 
neither the temperature nor the chemical affected the texture of the 
cooked roots.
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Table XVI. The Effect of Treatment with CIPC and Storage 
Temperature on the Table Quality* of Sweet 
Potatoes After 6 Months of Storage.
Character Taste
Panel
Room Temperature2 60°F.3
Control 2% CIPC Control 1% CIPC
Judge I 8 0 7 8
Color Judge II 8 1 8 6
Judge III 7 0 6 5
Judge I 5 5 7 6
Flavor Judge II 7 2 8 2
Judge III 5 1 6 6
Judge I 3 6 6 6
Texture Judge II 8 4 7 3
Judge III 7 1 6 " ’ 4
^Determined by a taste panel composed of 3 members. 
2Cured at 85°F. t 5 and stored at 75°F. i 5,
3Cured at 85°F. t 5 and stored at 60°F. t 2.
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1964-1965
A. Shrinkage Determinations
The Centennial sweet potato variety was used in this experiment.
The roots were harvested on September 25, 1964. ftfenty roots were chosen 
at random from the entire experimental lot and weighed individually, 
after having been given a number. These 20 roots along with the remain­
ing experimental roots were then placed in the curing room for ten days 
at 85°F. - 5 and 85 percent relative humidity t 10. After curing the 20 
roots were weighed again, and the difference between the two weights re­
presents the total loss during curing. All of the remaining roots were 
divided into 2 groups. The roots of the first group were treated by 
dipping them in a 1% solution of CIPC for one minute, while those of the 
second group were used as a control. Each root from the two groups was 
given a number and weighed individually. A record was made of the weight 
of each. Roots from the two groups were then divided into two categories 
for storage at each of two temperatures; room temperature (75°F. ^ 5) and 
60°F. * 2. Because of the volatile action of CIPC, the treated roots 
were stored in one chamber and the control in another at the same atmos­
pheric conditions (temperature and relative humidity). At monthly inter­
vals 20 roots were chosen from each treatment, weighed individually, and 
the dry matter content was determined in each. By calculation the 
shrinkage rate due to water loss or solids loss was determined.
Figure 8 indicates that Shrinkage by the roots proceded rapidly 
during the entire storage period. This was true in samples both at room 
temperature and 60°F, The percentage of shrinkage was much lower
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in roots stpred at 60°F. than in those stored at room temperature. Roots 
treated with CIPC showed a higher percentage of shrinkage than the con­
trol at both room temperature and 60°F.
Figure 9 shows clearly that the loss in solids increased grad­
ually during the storage period. This was true for potatoes stored at 
both room temperature and 60°F. Except for roots treated with CIPC and 
stored at 60°F,, there was a alight decrease in solids loss during the 
last month of storage. Roots treated with CIPC and stored at room tem­
perature lost a slightly higher percentage of solids than the control up 
to the third month of storage, followed by a rapid loss up to the end 
of the storage period. However, the roots treated with CIPC and stored 
at 60°F. lost less solids than the control throughout the storage period.
Figure 10 shows the loss in water by the roots during storage, 
as influenced by treatment with CIPC and storage temperature. The per­
centage of water loss from roots treated with CIPC and stored at room 
temperature was higher than the control throughout the storage period, 
except at the fifth month of storage when the loss from the control was 
slightly higher. Potatoes treated with CIPC and stored at 60°F. showed 
a higher water loss than the control throughout the storage period. The 
figure also indicates that the water loss by roots proceeded fairly 
rapidly during the entire storage period. This was true for roots stored 
at room temperature and at 60°F. The water loss from roots stored at 
room temperature was much higher than in those stored at 60°F. This was 
true for both treated and control samples.
Figures 11 and 12 illustrate that roots treated with CIPC and 
stored at room temperature showed a higher percentage of the total loss
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lost as water and a lower loss as dry matter than the control up to the 
third month of storage. At the fourth and fifth months of storage the 
reverse was true. The roots treated with CIPC and stored at 60°F. showed 
a higher percentage of the total loss lost as water than the control 
throughout the storage period.
Figures 13 and 14 illustrate the percentage of the total loss 
lost as solids or water by roots in relation to treatment with CIPC and 
storage temperature. At room temperature the percentage of the total 
loss lost as water was higher than the percentage lost as solids through­
out the storage period. This relationship was true in both the roots 
treated with CIPC and the control. As for the roots stored at 60°F. and 
treated with CIPC the percentage of the total loss lost as water was 
higher than the loss lost as solids up to the second month, when the 
losses were similar. During the remainder of the storage period the 
losses in water and solids fluctuated somewhat but appeared generally 
similar. After the first month of storage the percentage of the total 
loss lost as water in the control was lower than the loss lost as 
solids up to the end of the storage period. The percentage loss as 
water gradually increased after the second month.
B. Carbohydrate, Cooking Quality,and Dry Matter Determinations
Centennial sweet potato roots were harvested for this test on 
October 2, 1964. A 15-root sample was taken at random from the entire 
harvested lot in triplicate for dry matter and carbohydrate determina­
tions. A similar series of samples was taken again on October 12,
1964, after the roots'1 had been cured for ten days at 85°F. > 5 and 85
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percent relative humidity $ 10. After curing, the roots were divided 
into two groups. The first group was dipped in a 17. solution of CIPC 
for one minute while the second group was kept as a control. The potatoes 
were allowed to dry overnight by spreading them on paper. Each of the 
two groups was divided into two partpfor storage at room temperature 
(75°F, t 5) and: 60°F. - 2. Three replications were provided for each 
treatment. Each replicate consisted of one bushel of potatoes. Because 
of the volatile action of CIPC, treated roots were stored in one chamber 
and the control in another at the same atmospheric conditions (tempera­
ture and relative hunidity). A similar series of samples wsb taken again 
for dry matter and carbohydrate determinations at about monthly intervals. 
On March 24, the cooking quality of representative samples was deter­
mined in terms of the color, flavor, and texture of the baked roots.
The total sugar content of roots in relation to treatment with CIPC and 
storage temperature
TaHfe XWIE shows that the total sugar content of the roots in­
creased during curing and throughout the storage period, except at the 
third month of storage when there was a slight decrease in the average 
sugar content. The mean total sugar contents of the roots were 2.47,
3.27, 4.19, 4.33, 4.20, 4.36 and 4.75 percent respectively for samples 
analyzed at the time of harvest, after curing and after 1, 2, 3, 4, and 
5 months of storage. These differences were found to be highly signifi­
cant. There was also a real difference among chemicals. Roots treated 
with CIPC and stored at roam temperature contained a higher percentage 
of total sugar than the control. This was also true for roots storedat
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Table XVII. The Total Sugar Content of Centennial Sweet
Potatoes as Affected by Treatment With CIPC,
Temperature and Length of Storage.
Treatment At After Storage Period-Months Chemical Temp.
Harvest Curing 1 2 3 4 5 Means Means
2
Room Temnerature
17. CIPC 2.47 3.27 4.03 4.53 3.98 4.56 5.20 4.01
Control 2.47 3.27 4.06 4.23 4.02 3.95 4.66 3.81
Temperature Mean 3.91
60°F.3
17. CIPC 2.47 3.27 4.30 4.24 4.53 4.66 4.60 4.01
Control 2.47 3.27 4.37 4.33 4.28 4.25 4.55 3.93
Temperature Mean 3.97
Period Mean 2.47 3.27 4.19 4.33 4.20 4.36 4.75
L.S.D. .05 .01
Among Periods .17 .24
Between Temperatures N.S N.S
Between Chemicals .09 .15
^Expressed as percentage of fresh weight at the time of sampling 
and as the average of duplicate samples from three replications.
^Cured at 85°F* 5 and stored at 7 5 ° F 5.
3Cured at 85°F. t 5 and stored at 60°F. - 2.
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60°F. No real difference was found between temperature effects. The 
mean total sugar contents of the roots were 3.91 and 3.97 percent respec­
tively for roots stored at roam temperature and 60°F. A highly signifi­
cant Interaction was found among periods within temperatures, and a 
significant interaction was found among periods within chemicals.
The reducing sugar of roots In relation to treatment with CIPC and 
storage temperature
TaHhXTHI shows that the reducing sugar content of the potatoes 
Increased rapidly during curing and up to the end of the storage period. 
The mean reducing sugar contents of the roots were .09, .15, .20, .22, 
.30, .31, and .39 percent respectively for samples analyzed at the time 
of harvest, after curing, and after 1, 2, 3, 4 and 5 months of storage, 
the difference among periods was found to be highly significant. Roots 
treated with CIPC and stored at 60°F. contained a significantly lower 
percentage of reducing sugar than the control. However, no difference 
was found between treated and untreated roots stored at room tempera­
ture. Roots stored at 60°F. contained more reducing sugar than those 
stored at room temperature. The mean reducing sugar contents of the 
roots were .31 and .16 percent respectively for roots stored at 60°F. 
and room temperature. Only the interaction among periods within 
temperatures was found to be highly significant.
The sucrose content of roots in relation to treatment with CIPC and 
storage temperature.
Table indicates that the average sucrose content of the roots 
increased significantly during curing and early storage and remained 
fairly constant thereafter to the end of the storage period. The mean
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Table XVIII. The Reducing Sugar Content*- of Centennial
Sweet Potatoes as Affected by Treatment With
CIPC, Temperature and Length of Storage.
—  At Treatment
Harvest
After
Curing
Storage Period - Months Chem­ical
Means
Temp.
Means1 2 3 4 5
o
Room Temperature
1% CIPC .09 .15 .15 .13 ,15 .17 .21 .15
Control .09 .15 .14 .14 .21 .22 .24 .17
Temperature Mean .16
60°F.3
- _
1% CIPC .09 .15 .26 .30 .35 .41 .43 .28
Control .09 .15 .25 .32 .47 .44 .67 .34
Temperature Mean t .31
Period Means .09 .15 .20 .22 .30 .31 .39
L.S.D.------------------------- .05 .01
Among Periods .02 .03
Between Temperatures .04 .05
Between Chemicals .04 .05
^Expressed as percentage of fresh weight at the time of 
sampling and as the average of duplicate samples from three 
replications.
^Cured at 85°F. - 5 and stored at 75°F« - 5.
3Cured at 85°F. - 5 and stored at 60°F. £ 2.
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Table XIX. The Sucrose Content^ of Centennial Sweet
Potatoes as Affected by Treatment With CIPC,
Temperature and Length of Storage.
AtTreatment Harvest
After Storage Period - Months Chem­ical
Means
Temp.
MeansCuring 1 2 3 4 5
9
Room Temperature*
1% CIPC 2.36 3.12 3.87 4.41 3.84 4.39 3.84 3.69
Control 2.36 3.12 3.92 4.10 3.80 3.73 3.80 3.55
Temperature Mean 3.62
60°F.3
1% CIPC 2.36 3.12 4.04 3.95 4.18 4.25 4.18 3.73
Control 2.36 3.12 4.11 4.01 3.51 3.81 3.81 3.53
Temperature Mean 3.63
Period Means 2.36 3.12 3.99 4.12 3.83 4.05 3.91
LtS.D. .05 .01
Among Periods .15 .22
Between Temperatures N.S N.S
Between Chemicals .07 .09
^Expressed as percentage of fresh weight at the time of 
sampling and as the average of duplicate samples from three 
replications.
^Cured at 85°F. 1 5 and stored at 75°F. t 5.
3Cured at 85°F. t 5 and stored at 60°F. i  2.
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sucrose contents of the potatoes were 2.36, 3.12, 3.99, 4.12, 3.83, 4.05 
and 3.91 percent respectively for samples analysed at the time of harvest, 
after curing, and after 1, 2, 3, 4, and 5 months of storage. No signifi­
cant difference was found among temperature effects, indicating that roots 
stored at room temperature contained the same amount of sucrose as those 
roots stored at 60°F. With respect to chemical effects, the roots treated 
with CIPC and stored at room temperature contained more sucrose than the 
control. This was also true for roots stored at 60°F. A significant 
interaction was found among periods within temperatures and among periods 
within chemicals.
The starch content of roots in relation to treatment with CIPC and 
storage temperature
Table IX indicates that the average starch content of the roots 
decreased rapidly during curing and up to the third month of the storage 
period, increased up to the fourth month, and decreased again to the end 
of the storage period. The mean starch contents of the roots were 15.99, 
15.13, 15.14, 12.73, 10.21, 11.60 and 10.96 percent respectively for 
samples analyzed at the time of harvest, after curing, and after 1, 2,
3, 4, and 5 months of storage. These differences were highly signifi­
cant. No real difference was found among chemicals. As for temperature 
effects, the roots stored at room temperature contained more starch than 
those stored at 60°F. A highly significant interaction was found among 
periods within temperatures.
%Table XX. The Starch Content of Centennial Sweet
Potatoes as Affected by Treatment With CIPC,
Temperature and Length of Storage.
At
Treatment Harvest
After
Curing
Storage 
; 1 2
Period - Months 
3 4 5
Chem­
ical
Means
Temp.
Means
2
Room Temperature
17. CIPC 15.99 15.13 15.19 13.73 10.05 10.50 11.63 13.17
Control 15.99 15.13 17.14 13.04 10.37 11.07 12.06 13.54
Temperature Mean 13.35
60°F.3
17. CIPC 15.99 15.13 13.88 11.58 10.17 12.78 10.44 12.85
Control 15.99 15.13 14.36 12.56 10.26 12.06 9.70 12.87
Temperature Mean 12.86
Period Means 15.99 15.13 15.14 12.73 10.21 11.60 10.96
.05 .01
Among Periods .87 1.22
Between Temperatures .32 .43
Between Chemicals N.S N.S
^Expressed as percentage of fresh weight at the time of 
sampling and as the average of duplicate samples from three 
replications.
^Cured at 85°F. - 5 and stored at 75°F. t 5.
3Cured at 85°F. 5 and stored at 60°F. - 2.
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The dry natter content of roots In relation to treatment with CIPC and
storage temperature
table XXX shows that the dry matter percentage of the potatoes 
Increased slightly during curing and up to the second month of storage, 
then decreased constantly to the end of the storage period* The mean 
dry matter contents of the roots were 27.88, 28.56, 28.90, 28.80, 28.08, 
27.93 and 27.74 percent respectively for samples analyzed at the time of 
harvest, after curing, and after 1, 2, 3, 4 and 5 months of storage.
The differences among periods were highly significant. No real differ­
ence was found among chemical effects. As for temperature, roots stored 
at room temperature contained more dry matter than those stored at 60°F. 
The mean dry matter contents of the roots were 28.48 and 28.08 percent 
respectively for roots stored at room temperature and 60°F. This differ­
ence was highly significant. A significant interaction was found among 
chemicals within temperatures and among periods within temperatures.
Table quality of potatoes in relation to treatment with CIPC and storage 
temperatures
Table XXXI indicates that baked roots previously treated with 
CIPC and stored at roam temperature were Inferior in color to that of 
the control. No difference was found in the color of roots treated with 
CIPC and stored at 60°F. and the control. As for temperature, roots 
stored at 60°F. were superior in color to those stored at room tempera­
ture. This superiority was highly significant.
The table also shows that roots treated with CIPC and stored at 
roam temperature were less desirable in flavor than the control. This 
was also true with roots stored at 60°F. The roots stored at 60°F. had
Table XXI. The Dry Matter Content’*' of Centennial Sweet
Potatoes as Affected by Treatment With CIPC,
Temperature and Length of Storage.
Ireat“en': Harvest
After Storage Period - Months Chem- Temp, leal Means 
MeansCuring 1 2  3 4 5
Room Temperature^
1% CIPC 27.88 
Control 28.88
28.56 29.16 29.58 28.25 28.45 28.83 28.67
28.56 28.66 28.64 28.12 27.98 28.16 28.29
Temperature Mean 28.48
60°F.3 
1% CIPC 27.88 
Control 27.88
28.56 28.80 28.44 27.89 27.81 26.84 28.03
28.56 28.99 28.75 28.06 27.49 27.11 28.12
Temperature Mean 28.08
Period Means 27.88 28.56 28.90 28.80 28.08 27.93 27.74
Expressed as percentage of fresh weight at the time of 
sampling and as the average of duplicate samples from three 
replications.
^Cured at 85°F, - 5 and stored at 75°F. t 5.
3Cured at 85°F. - 5 and stored at 60°F* t 2.
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Table XXII, The Effect of Treatment With CIPC and Storage 
Temperature on the Table Quality** of Sweet 
Potatoes After 6 Months of Storage,
Character Taste
...... ........... ■
Roam Temperature 60°F.3
Panel Control 1% CIPC Control 17o CIPC
Judge I 4 0 6 8
Color Judge II 3 3 8 8
Judge III 3 0 8 7
Judge I 5 4 7 3
Flavor Judge II 5 3 7 3
Judge III 3 0 8 6
Judge I 6 5 6 3
Texture Judge II 6 5 7 3
Judge III 3 0 8 7
^Determined by a taste panel composed of 3 members. 
^Cured at 85°F. - 5 and stored at 75°F, i  5,
3Cured at 85°F. - 5 and stored at 75°F. - 2,
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better flavor than those stored at room temperature. No real differences 
were found between temperatures or among chemicals with regard to texture 
of the roots.
Respiration Rate Determinations
At each sampling time for shrinkage rate determinations four 
roots were chosen at random from each treatment lot for respiration 
rate measurement.
Figure 15 shows clearly that the oxygen uptake by sweet potato 
tissue Increased during curing, decreased during the first month of 
storage, and then increased gradually to the end of the storage period. 
This was true for all treatments. Roots treated with CIPC and stored 
at room temperature showed a slightly higher respiration rate than the 
control during the third and fourth months of storage. Roots treated 
with CIPC and stored at 60°F. showed a lower respiration rate during 
early storage than the control and a higher rate during the latter 
part of the storage period. The roots stored at room temperature 
showed a higher respiration rate than those stored at 60°F,
C. Variety-Chemical Sprouting Test
The Centennial, Goldrush, Porto Rico and Julian sweet potato 
varieties were harvested at the Sweet Potato Research Center at Chase, 
Louisiana on October 20, 1964. Immediately after harvest the roots 
were transported to Baton Rouge where the roots were cured for ten days 
at 85°F. * 5 and 85 percent relative humidity t 10. After curing the 
roots of each variety were divided into four categories. The first 
group was dipped in a 1% solution of CIPC for one minute, the second
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Fig. 15. The respiration rate of Centennial sweet potatoes 
during storage, as influenced by treatment with 
CIPC and storage temperature.
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In a 27, solution of CIPC, the third in a 3% solution of CIPC and the 
fourth was kept as a control. The roots were allowed to dry overnight 
by spreading them out on paper. Three replications were provided for 
each treatment within each variety. Each replicate consisted of one 
half bushel of potatoes. The roots were stored at room temperature 
75 F, _ 5 for six months. At the end of the storage period photographs 
were taken of representative samples to show the degree of sprouting.
Plate 8 shows the degree of sprouting by CentenriUtiL roots during 
storage, as affected by dipping them in different concentrations of 
CIPC solution. The sprouting by the roots treated with 1% CIPC was 
slight and much less than by the control. However, no sprouting at 
all was shown by roots treated with 27, or 3% CIPC.
Plate 9 illustrates the degree of sprouting by Goldrush roots 
during storage, as affected by dipping them in different concentrations 
of CIPC solution. The sprouting by the roots treated with 1% CIPC was 
much less than in the control. Also, the roots treated with 17, CIPC pro­
duced only very small sprouts, as compared with Centendal roots treated 
w ith the same concentration of CIPC. As with CentemiaJ, no sprouting 
was shown by Goldrush roots treated with 27, or 27, CIPC,
Plate 10 indicates the degree of sprouting by Porto Rico roots 
during storage, as affected by dipping them in different concentrations 
of CIPC solution. Roots treated with 1% CIPC produced very small 
sprouts as compared with the control. Again with this variety, no 
sprouting was shown by roots treated with 27, or 37, CIPC.
Plate 11 shows the degree of sprouting by Julian sweet potato
i -
roots during storage, as affected by dipping them in different
Plate 8. The effect of dipping Centenial sweet potato 
roots in different concentrations of CIPC 
solution on the degree of sprouting by the 
roots after 6 months of storage at 75 F. - 5.
Plate 9. The effect of dipping Goldrush sweet potatoe 
roots In different concentrations of CIPC 
solution on the degree of sprouting of the 
roots after 6 months of storage at 75°F. I 5,
Plate 10. The effect of dipping Porto Rico sweet potato 
roots in different concentrations of CIPC 
solution on the degree of sprouting of the 
roots after 6 months of storage at 75°F. 1 5.
Plate 11. The effect of dipping Julian sweet potato 
roots in different concentrations of CIPC 
solutions on the degree of sprouting of the 
roots after 6 months of storage at 75°F. i- 5.
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concentrations of CIPC solution. The figure shows clearly that no 
sprouting occurred in any of the treated samples or the control.
DISCUSSION
Sprouting
CIPC applied at 12,000 ppm as a foliar spray to Centemial sweet 
potatoes one month before harvest failed to Inhibit sprouting of roots 
during storage at room temperature. When this experiment was repeated 
using different concentrations of CIPC (1,000, 10,000, and 20,000 ppm) 
the same results were obtained. The failure of the CIPC spray to inhibit 
sprouting during storage might be attributed to the fact that this chem­
ical and its related carbamates evaporate very rapidly from the surface 
of the leaves (4) and are not absorbed or translocated to the roots, 
and hence sprouting will occur immediately after breaking of normal 
rest under favorable environment. These results are in accord with those 
obtained by Marth and Schultz with Irish potatoes (56).
On the other hand, when MH was applied at 10,200 ppm as a foliar 
spray to Centennial sweet potatoes one month before harvest partial sprout 
inhibition was noted in roots stored for 7 months at room temperature. 
Evidently the MH solution was absorbed readily by the leaves and trans­
located to the roots where it depressed sprouting. These results are 
not in accord with those obtained by Simons et al. (78) ih -which they 
reported that the use of MH at 500 and 2500 ppm as preharvest foliar 
sprays failed to cause any strongly inhibitory effects on sprout produc­
tion by two sweet potato varieties (Maryland Golden and Porto Rico),
This difference in results might be explained on the basis that they used
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low concentrations of MH as compared to that used by the writer. The 
results presented herein are In agreement with those of Hammett (34), 
however, he used the same concentration of MH (2500 ppm) as Simmons 
et al. (78), Somewhat similar results were obtained by Paterson (71) 
in which he noted highly significant reductions in slip production when 
he applied MH at concentrations of 4000, 8000, and 16,000 ppm as foliar 
sprays to Porto Rico sweet potatoes one month before harvest.
With regard to carbohydrate and dry matter contents (percentage) 
of these roots it was found that those treated with 1% MH and 1% CIPC as 
foliar sprays contained less total sugar and sucrose than the control. 
These results are at variance with those reported by Hernandez et al. 
(43). They stated that CIPC at 4 pound per acre and MH at 0.5, 1, and 
2 pounds per acre applied 10 days before harvest as a foliar spray to 
Goldrush sweet potatoes had no appreciable effect on the total Bugar 
content of the roots at harvest time or at four months after harvest 
(60°F. storage), In the present study neither of the chemicals had any 
effect on the dry matter or starch contents of the roots. These find­
ings are in agreement with results obtained by Hernandez et al. (43) 
and Patterson (71) but are contrary to those obtained by Mitchell et al. 
(65). The decrease in the total sugar and sucrose contents of the 
treated potatoes might basically have resulted from a disturbance of 
sugar formation in the leaves or movement of sugar from leaves to roots 
by applications of the chemicals.
When Goldrush roots were dipped into a 1% solution of MH (plate
4), severe shrinkage and an unattractive appearance was obtained after 
the roots had been stored for 2.5 months at room temperature. Evidently,
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the 1% MH solution (10,000 ppm) was too high end toxic to the plant 
tissue. However, when Harnett (34) used 1500 or 2500 ppm MH as root 
immersion treatments before storage, he observed partial sprout inhibi­
tion rather.than severe shrinkage.
When this variety (Goldrush) was treated with different concen­
trations of CIPC (1, 2,3, and 4%) as root Immersion treatments before 
storage, the chemical applied at 17, showed partial sprout inhibition 
in roots stored for 7 months at roam temperature. However, treatment 
with 2%, 37., or 4% CIPC completely inhibited sprouting of roots stored 
for the same period at ths same temperature. The higher concentrations 
of the chemical (3% and 47.) caused slight Increases in shrinkage by the 
roots. These results are in agreement with that obtained by Jones (49), 
Hagood (33), Belnze et al. (41), Hendel (42), Sawyer et al. (74), and 
Marth and Schultz (56). In these studies the treated roots (1, 2, 3,
4% CIPC and 1% MH) contained a lower percentage of reducing sugars and 
a higher percentage of sucrose and dry matter than the control. No 
difference was found in total sugar or starch contents between treated 
and control roots. The lower percentage of reducing sugars^for treated 
roots might be attributed to a higher respiration rate of these roots.
The higher dry matter content may be explained by the higher moisture 
loss from the treated roots than from the control.
When Centexxctal roots were treated by root immersion in 1 or 2% 
CIPC solution the 1% CIPC treatment caused a partial sprout inhibition; 
however, the 2% CIPC solution completely inhibited sprouting of the roots 
stored at room temperature for 6 months.
loots treated with 1% CIPC had higher total sugar and sucrose
Ill
contents and a lower reducing sugar content than the control. No differ­
ence was found In these roots In starch or dry matter contents. However, 
the roots treated with 2% CIPC contained a lower percentage of total 
sugar and reducing sugar and a higher .percentage of starch and dry matter 
than the control. As for sucrose content no difference was found be­
tween treated and untreated roots.
Complete inhibition of sprouting was obtained for six months at 
room temperature with all varieties tested (Centennial, Goldrush, Porto 
Rico and Julian) by dipping the roots in a 2 or 3% solution of CIPC.
The sprouting by the Goldrush and Porto Rico roots treated with 1% CIPC 
was slight and much less than that by the Centennial potatoes treated 
with the same concentration. No sprouting occurred in any of the Julian 
roots,treated or control. These results indicate that length of the 
rest period should be considered as a varietal characteristic and that 
some varieties may respond more than otters to factors influencing 
dormancy.
At 60°F. the roots remained dormant almost indefinitely. This 
was true with all varieties studied through the 1962-1965 seasons, even 
with the control samples. Other workers have also found this to be 
true (43,49).
Sprout inhibition by root treatment as immersion in CIPC solu­
tion might be related to the following observations:
1 - Dormancy is a complicated phenomenon observed in newly 
harvested roots, and this may be related to an appearance of an anti­
auxin (growth inhibition) type of chemical in the skin of sweet potatoes.
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Such roots will not sprout Immediately, even under conditions favorable 
for growth, but must wait until the disappearance of the inhibitor allows 
the buds to develop. CIPC applied as a root Immersion might be replac- 
ing this inhibitor, and hence the dormancy will continue in treated roots 
and they will not sprout.
2 - CIPC may function by preventing cell division of the sweet 
potato as was demonstrated in Irish potatoes by Hendel (42).
3 - Treatment with CIPC might result in either the inhibition of 
development of the spindle or of its disorganization due to mitotic 
abnormalities in plant meristematic tissues as shown by Ivens and Black­
man (47).
The partial inhibition of sprouting by using 1% CIPC and the 
complete inhibition by using the chemical at 2% indicates that roots 
treated with the lower concentration simply did not absorb a sufficient 
quantity of the chemical to give the desired result.
Changes in Carbohydrate and Dry Matter Contents During Storage
The total sugar content (percentage) of the roots Increased grad­
ually throughout the storage period, except at the fourth month of 
storage when there was a slight decrease. This decrease was due to the 
decrease in sucrose content, in contrast to the reducing sugar levels. 
These results are in accord with that obtained by Hasselbring and 
Hawkins (38,39), Shiver (77), and Cadiz (10), but are opposed to re­
sults by Webb (92,93) in which he found that the total sugars increased 
rapidly during the curing period and remained constant during the
following storage period.
The reducing sugars increased rapidly and constantly throughout 
the storage period. These results are contrary to those obtained
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by Hopkins and Phillips (45), but agree with the findings of Barham and 
Wagoner (8).
The sucrose content increased rapidly during curing and throughout
the storage period, except that there was a slight decrease at the fourth
month. This was also the pattern followed by total sugars during 
storage. This reveals that the reduction in the total sugar content at 
the fourth month of storage was due to the decrease in the sucrose con­
tent of the roots at that time. Similar results were also obtained by 
Cadiz (10), and Hopkins and Phillips (45).
The starch content of the roots decreased gradually throughout
the storage period. The loss in starch content corresponds to the in­
crease in sugar content. This observation agrees with that of other 
research workers in this respect (12,37,38,40,77).
The total, reducing, and non-reducing sugars were lower in 
roots stored at room temperature than in those stored at 60°F. These 
results might be explained on the basis that at room temperature the 
respiration rate of the roots exceeded that for roots stored at 60°F. 
Therefore, sugar utilization in the former was greater than in the 
latter.
In transformations of carbohydrates during storage of sweet 
potatoes there are three main reactions which may b£6ur:
1 - Hydrolysis of starch to sugars.
2 - Condensation of sugars to starch.
3 - Oxidation of sugars in respiration.
If the rate of factor 1 exceeds the rates of 2 and 3, sugars will 
accumulate. If the rates of 2 and 3 exceed that of 1 starch accumulation
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will occur, relative to sugar.
The dry matter content of the roots (percent) increased slightly 
during curing and then decreased throughout the storage period. These 
results might be attributed to the fact that the roots exist in a stage 
of dynamic conditions. They lose water through transpiration and dry 
matter through respiration. The relatively high loss of moisture 
caused an increase in the percentage of dry matter during curing, whereas 
the relatively higher loss in solids during storage resulted in a de­
crease in the percentage of total solids. The magnitude of these two 
processes may occur at a constant rate, and consequently no change 
will result in the percentage of dry matter.
Shrinkage Rate
Shrinkage proceeded rapidly throughout the storage period. This 
was greater for roots stored at room temperature than for those stored 
at 60°F. Roots treated with CIPC underwent more shrinkage than the 
control. Relative to these results it is known that shrinkage is a 
result of two factors:
1 - Loss of water by evaporation.
2 - Loss of solids by respiration.
The percentage of water loss lost from roots treated with CIPC was much 
higher than the control. This might be explained by the effect of CIPC 
as an inhibitor of periderm development (13,42), Hence increased 
amounts of water will be evaporated from the treated:.roots during
storage. At the same time the loss of solids from the treated roots
was slightly higher than the control due to their higher respiration
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rate. A point for discussion: if roots were treated after curing, or
after the periderm had been developed, how did GIFC affect periderm 
formation? One possible answer is that periderm formation might be not 
completed during the curing period. Control roots will complete their 
periderm formation during early storage, especially those stored at room 
temperature, while further development in treated roots will not occur. 
Therefore, a larger amount of water will be evaporated from the treated 
roots during storage. As for the roots stored at 60°F•» the shrinkage 
rate for treated and untreated samples was similar. This might be ex­
plained on the basis that if the periderm was not completely developed 
during curing, it remained at the same stage of development for both 
treated and untreated roots during storage at 60°F., since for maximum 
periderm development to be completed relatively high temperatures and 
relative humidity are required.
The percentage of solids loss was not greatly different for 
treated and untreated roots up to the third month of storage. Then the 
lose from root8 treated with C1FC increased sharply to the end of the 
storage period. This difference corresponded to a concurrent Increase 
in the respiration rate by roots treated with CIFC. It may be recalled 
that in this work the respiration rate was determined using the same 
roots used in the determination of shrinkage. The curve showing respira­
tion rate (Figure 15) is similar to the curve showing solids loss 
(Figure 9), except at the fifth month of storage. The curve for solids 
loss showed wider range between treated and untreated roots than the 
curve for respiration. For roots stored at 60°F. the curve for respira­
tion showed that the treated roots had a higher respiration rate than the
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control up to 2.5 months of storage, and then a lower rate to the end 
of the storage period. The solids loss curve shows that the treated 
roots lost more solids during the entire period than the control.
The average shrinkage for the untreated roots stored at room 
temperature was 17.74 percent (5.07 percent solids loss and 12.67 per­
cent water loss), while that for the treated roots was 18.81 percent 
(6.42 percent solids loss and 12.39 percent water loss). However, for 
the untreated roots stored at 60°F., the average shrinkage was only 
5.62 percent (3.26 percent solids and 2,36 percent watier). For the 
treated roots stored at this temperature the average shrinkage was only 
5.59 percent (2.59 percent solids and 3 percent water). These results 
agree with those obtained by Smith (80) in which he concluded that of the 
total loss of Irish potato tubers during storage a very small amount is 
lost as solids in respiration, with the highest percentage lost as water 
through evaporation. But results by the writer disagree with those of 
Smith (80) regarding the roots stored at 60°F., in which it was found that 
of the total loss (shrinkage) 50 percent or more was' lost as solids and 
the remainder as water. However, the total shrinkage values noted by the 
writer are in accord with results obtained by others (29,54,62).
Table Quality
Two years of experiments were conducted to determine the effect 
of CIPC and storage temperature on the color, flavor, and texture of 
baked Centennial roots. The results for each season indicated that the 
baked roots previously treated with CIPC and stored at room temperature 
were inferior in color to that of the control. No difference was found
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In color for roots treated with CIPC and stored at 60°F. and the control.
Roots stored at 60°F, were superior In color to those stored at room
temperature.
Roots treated with CIPC and stored at room temperature were less 
desirable in flavor than the control. This was also true with roots 
stored at 60°F. The roots stored at £0°F. had better flavor than those 
stored at room temperature. No effect of the chemical or temperature on 
the texture of baked roots was noted.
The superiority of the flavor of the roots stored at 60°F, might
be due partially at least to the higher sugar content of these potatoes. 
Also, the color was more desirable in samples stored at 60°F. than in 
those kept at room temperature. These results are in agreement with 
that obtained by Whiteman and Wright (94), and Kushman and Deonier (51), 
This difference might possibly be attributed to a reduced enzmatic activ­
ity affecting internal color at 60°F. The inferiority of the color and 
flavor of cooked sweet potatoes previously treated with CIPC might have 
resulted from that roots treated with CIPC contained less sugars and 
had a higher respiration rate than the untreated roots.
SUMMARY
Eight experiments were conducted through the 1962-1965 seasons to 
investigate the possibility of controlling sprouting in sweet potatoes 
in storage by means of two growth regulating chemicals (CIPC and MH).
These materials were applied either as preharvest foliar sprays or as 
root immersion treatments before storage. The effects of these chemicals 
on certain constituents of roots and their table quality was also studied. 
The results of this research indicate that;
1 - CIPC applied at concentrations of 1,000, 10,000, 12,000 and 
20,000 ppm as a foliar spray to Centennial sweet potatoes one month 
before harvest failed to inhibit sprouting of roots during storage at 
room temperature,
2 - MH applied at 10,200 ppm as a foliar Bpray to Centennial 
sweet potatoes one month before harvest showed partial sprout inhibition 
in roots stored for 7 months at room temperature.
3 - Goldrush sweet potatoes dipped in a 1% solution of MH showed 
severe shrinkage, a very unattractive appearance, and unmarketable roots 
after 2.5 months of storage at room temperature.
4 - Goldrush sweet potatoes treated with different concentrations 
of CIPC (1, 2, 3, and 47.) as root immersion treatments before storage 
^xhibited partial sprout inhibition in roots treated with 1% CIPC and 
stored for 7 months at room temperature. However, the 2%, 3%, and 4%
CIPC treatments completely inhibited sprouting of roots stored for the
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same period at the some temperature. The higher concentrations of the 
chemical (3, and 4%) caused increased shrinkage by the roots.
5 “ Centennial sweet potatoes treated with 1 and 2% CIPC as root 
immersiQn treatments gave the same resulta as was obtained with Goldrush 
(partial inhibition with 17. and complete control with 2%).
6 - The variety-chemical sprouting teat using the Centennial, 
Goldrush, Porto Rico, and Julian varieties showed that complete inhibi­
tion of sprouting was obtained for 6 months at room temperature with all 
varieties by dipping the roots in 2 or 3% CIPC. Sprouting by the Goldrush 
and Porto Rico roots treated with 1% CIPC was only alight and much less 
than that by Centennial. No sprouting occurred in any of the treated or 
untreated Julian roots.
7 - Roots of all varieties, treated and control, remained dormant 
throughout the entire storage period at 60°F. for each season (1962-1965).
8 - The shrinkage rate of CenteratLal roots stored either at room 
temperature or 60°F« proceeded rather constantly throughout the storage 
period,
9 - The shrinkage rate for roots treated with CIPC and stored at 
room temperature was higher than in the control while in the roots stored 
at 60°F. the shrinkage rate for treated and untreated samples was similar.
10 - The percentage of water loss by roots treated with CIPC was 
much higher than that of the control.
11 - The percentage of solids loss was similar for treated and un­
treated roots up to the third month of storage. Then the loss from roots 
treated with CIPC increased sharply up to the end of the storage period.
12 - In roots stored at room temperature the percentage of total
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loss lost as water was three times higher than the loss as dry matter.
In roots stored at 60°F. the losses in water and dry matter were similar, 
percentagewise.
13 * Centennial, sweet potatoes treated with 1% MH or 1% CIPC as 
foliar sprays contained a lower percentage of total sugars and sucrose 
than the control. However, no effect of these chemicals was found on 
the starch and dry matter contents of the roots.
14 - Goldrush potatoes treated by root immersion in 1, 2, 3, or 
4% CIPC or 1% MH contained a lower percentage of reducing sugar and a 
higher percentage of sucrose and dry matter than the control. No 
difference was found due to treatment regarding total sugar and starch 
contents.
15 - Centernildl potatoes treated by root immersion in 2% CIPC 
showed a lower percentage of total sugar, reducing sugar, and starch 
and a higher percentage of dry matter than the control. No difference 
was found regarding the sucrose content. Roots treated with 1% CIPC 
showed a higher percentage of total sugar and non-reducing sugars and a 
lower percentage of reducing sugar than the control. No differences 
were found in starch or dry matter.
16 - The total sugar and sucrose contents of the roots increased 
gradually throughout the storage period, except at the fourth month of 
storage when there was a slight decrease in both.
17 ** Reducing sugars increased rapidly and constantly throughout 
the storage period while starch decreased gradually.
18 - The total, reducing, and non-reducing sugars were lower in 
roots stored at room temperature than in those stored at 60°F.
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19 - The dry matter content (percent) Increased slightly during 
curing then decreased throughout the storage period.
20 - Baked roots previously treated with CIPC and stored at room 
temperature were inferior in color to the control. No difference was 
found in the color of roots treated with CIPC and stored at 60°F, and 
the control. However, roots stored at 60°F. were superior in color to
those stored at room temperature.
  • • • -
21 - Roots treated with CIPC and stored at room temperature were 
less desirable in flavor than the control. This was also true with roots 
stored at 60°F. The roots stored at 60°F. had better flavor than those 
stored at room temperature.
22 - Neither the storage temperature nor treatment with CIPC 
affected the texture of the cooked roots.
23 - The respiration rate of Centennial roots treated with 1% CIPC 
and stored at room temperature was slightly lower than the control after 
one month of storage. After two months, the rate for treated and un­
treated lots was similar, but at the third and fourth month the rate for 
treated samples was higher, although no differences were found at the 
end of storage.
24 - In the samples stored at 60°F., the respiration rate was 
lower in the treated roots after the first and second months of storage 
but higher after the fourth and fifth months. No differences were shown 
at the end of the storage period.
25 - The respiration rate of roots stored at 60°F. was lower than 
that in those stored at room temperature,
26 - The respiration rate increased during curing, decreased after
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one month of storage, and then increased gradually and constantly up to 
the end of the storpge period.
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